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CHAPTER 1 
THE UNIVAC 1005 CARD PROCESSING SYSTEM 



I. INTRODUCTION 

The UNIVAC 1005 Card Processing system is a powerful, high per- 
formance system, which combines into a low -cost consolidated card 
processor features usually found only in more complex, higher priced 
systems. This small-scale data processing system has been designed 
around a single address, internally programmed processor, the UNIVAC 
1005 Card Processor, and includes, as secondary units, a hardware 
integrated card reader, an optional, free-standing, high-speed card 
reader, and a free-standing card punch. 

The standard card reader, which is located to the immediate right 
of the card processor, and which is an integral part of the hardware of the 
card processor, operates by means of photo-electric cells at speeds up to 
600 cards per minute. The input hopper has a 1,000 card capacity, while 
the output stacker has a 1,500 card capacity. 

The optional card reader, like the card punch, is cable connected to 
the central processor, and has an input hopper capacity of 1,000 cards, 
and an output stacker with a capacity of 1,000 cards. It features an in- 
crease in card reading speed to a maximum of 800 cards per minute. 

The card processor, the central unit in the system, contains, in a 
single hardware unit, a high-speed printer, which prints a maximum of 
132 print positions per line, and up to 600 lines of alphanumeric data per 
minute, the core memory, and all logic and control circuitry for the entire 
system. The standard configuration also includes the card reader. 

The card punch is capable of punching up to 250 cards per minute, 
and like the free-standing card reader is cable connected to the card 
processor. This feature permits maximum flexibility in satisfying in- 
dividual installation requirements as well as enabling maximum considera- 
tion to be given to operational preferences. 

By consolidating all these components into a single, well -designed 
unit, the UNIVAC 1005 Card Processing System minimizes installation 
operational problems and maximizes supervisory and operator efficiency. 

Additional detailed information on the various components available 
with the UNIVAC 1005 Card Processor is contained in the General Descrip- 
tion Manual for the 1005 Card Processor. 

The following section discusses the logic and control circuitries con- 
tained in the processor itself, while subsequent chapters of this manual are 
concerned with detailed software considerations. 
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II. PROCESSOR 

The procesgor contains the systems control, arithmetic and logic 
circuitry, as well as core memory, and is located to the rear and left of 
the card rea4^r, 

The standard 6.5 npiicrosecond core memory of 1024 characters 
(32 X 32 matrix plane) is expandable in increments of 1024 characters. 

Comiplete solid-state components, ribbon cabling and wire -wrap 
terminals assure high operational reliability. 



LiOgic Characteristics . 
A. Program Logic 



UNIVAC 1005 logic is organized around a single address fixed word 
logic. 



B. Operational Registers, 

PAK Register The PAK Register is the Program Address 

Counter. This 2 -"character register holds the 
address of the instruction being executed. It 
occupies two miemory locations. During the 
final execution phase of the instruction, the 
contents of the PAK Register are normally 
incremented by five to give the address of 
the next instruction. Certain instructions 
will cause the address in the PAK Register 
to be replaced with a new address from the 
instruction word, e.g., jump instructions. 
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Figure 1. - Diagram of System Logic 



IR Register 



The IR Register is the Instruction Decoder 
Register. It is used to contain the operation 
code of the current instruction and is loaded 
during the instruction access cycle. The 
IR Register occupies one memory Location. 



MAR Register 



The MAR Register is the Memory Address 
Register* This is used to contain the address 
portion of the instruction. It defines the 
memory locations to or from which data is to 
be transferred. It occupies four memory loca^ 
tions. 



C, Transient Registers. 
Lengths and Uses 



Two prograrnimable transient registers are 
available. The registers are designated Register 
ARj, Register AR^. Register AR^ is 10 char- 
acters in length; Register AR2 is 21 characters 
in length. 

Any register may be used for memory trans- 
fers. Registers 1 and 2 are the arithmetic 
registers. All adds, subtracts and compares 
are executed from these two registers. Multiply 
and divide operations use both arithmetic 
registers ^.nd the auxiliary Z register. The 
quQtient or product is stored in registers 1 
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Lengths and Uses 
(cont'd) 

Indicator Unit 



and 2 (See Figure 2). Jump Return and Jump 
Exit operations use the auxiliary X Register. 

The Indicator Unit contains the program 
testable indicators described below. When 
the indicator tested is found to be reset, the 
next instruction in sequence is accessed. 
When the indicator tested is found to be set, 
control is transferred to the address speci- 
fied by the instruction. 

1. Comparison Indicators. There are three 
numeric comparison indicator s— greater 
than, less than and equal to. There are 
two alphanumeric comparison indicators-- 
equal and unequal. 

Z. Sign Indicators. There are three sign indica- 
tors—positive, negative, zero. The contents 
of the arithnaetic registers may be tested by 
the program for positive, negative or zero. 



3. I/O Indicators . These additional indicators 
are explained in detail under their respec- 
tive Input/Output Sections. 



D. Program Control 

The activity of the Program Control Section is divided into a series 
of logical machine sequences. All of these sequences are fixed in nature 
and occur with every instruction being processed. 

Basic Machine Sequences. 



(P) 



(I) 



(A) 



Program Control- -Extract the program in- 
struction address from the Program Address 
Counter (PAK). Store this value in the In- 
struction Register (IR). 

Instruction Access --Extract the instruction 
referenced by the previous P sequence. Test 
the operation code and generate the function 
signal necessary to execute instruction. 

Address Access --Extract the operand portion 
of the instruction from memory and store in 
the Memory Address Register (MAR). 
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(P+5) Program Control Plus Five --Update the pro- 

gram address counter by five unless a jump 
instruction has been detected. In that case, 
this sequence will be updated by the address 
in the MAR Register. 

(E) Execution --Execution phase; perform operation 

specified. 



E. Core Memory. 

The UNIVAC 1005 Card Processor employs magnetic core storage 
modules with a capacity of 1024 characters each. The UNIVAC 1005 can be 
expanded to meet increased processing requirennents in incremients of 1024 
characters to a maximum of 4096. Internal representation of each character 
in storage is by means of an internal binary code called XS3. 

Data Representation. Excess three (XS3) is a method of notation that is used 
by the UNIVAC 1005 System. It establishes some m.easure of compatibility 
with the data formats of the other UNIVAC Computing Systems. The zone 
position is specified by the two high order bits, the numeric portion by low 
order four bits as in binary coded decimal notation. The difference exists 
in the numeric portion where each binary specification is a value that is 
three greater than its decimal equivalent. For example, the number 8 is 
represented in XS3 as: 

ZONE NUMERIC 



00 1011 

Note that the nunneric portion, weighted with positional values of 8, 4, 2, 
and 1 from left to right, is actually equal to 11. Similarly, the number 6 
is represented as: 

ZONE NUMERIC 

00 1001 

Here the numeric portion is specified as 9 or three greater than the 
decimal digit it represents. 
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There are several reasons for utilizing this method of notation in certain 
UNIVAC Systems. Some of these reasons are: 

It allows three quantities to test less than 0. 

It facilitates complementation. 

It permits the carry to occur as in decimal notation. 

An involved discussion of these and other reasons for the utilization 
of XS3 notation is beyond the scope of this manual. It is sufficient that the 
programmer is aware of the basic format and that this provides in the 
UNIVAC 1005 Computer a factor of data comipatibility with other UNIVAC 
Systems. Figure 3 gives a listing of the XS3 code configurations. 
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MEMORY 
(DATA) 



MULTIPLY 



DIVIDE 



\ 



MEMORY 



/ 



REGISTERS 
AR^a AR2 



TRANSFERS 



MEMORY 
(ACCUMULATORS) 



REGISTERS 
AR ^& AR2 



/ 



ARITHMETICS 



MEMORY 



1 



REGISTER 
AR^& AR2 



COMPARES 





12 3 4 


5 6 7 8 


9 10 11 


12 13 14 


15 16 17 


18 19 20 21 


AR2 






- PRODUCT 












12345678910 


AR1 




-fr-QUOTIENT-^ 




1234567891011 


12 13 14 15 16 17 18 19 20 21 


AR2 


^ DECIMAL _^ 
REMAINDER 


^ QUOTIENT . 
REMAINDER 





Figure 2. - Operation of Transient Registers 
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The alphabetic, numeric, and special characters utilized in the UNIVAC 
1005 System. 



80-COtUMN CODE 



80-Col. 
Card 
Code 


Printable 
Characters 


XS-3 
Code 


80-Col. 
Card 
Code 


Printable 
Characters 


XS-3 

Code 


12-1 
12-2 
12-3 


A 
B 

c 


01 0100 
01 0101 
01 Olio 


7 
8 
9 


7 
8 
9 


00 1010 
00 1011 
00 1100 


12-4 
12-5 
12-6 


D 
E 
F 


01 0111 
01 1000 
01 1001 


12 

11 

12-0 


& 

-(minus) 
? 


01 0000 

00 0010 

01 0011 


12-7 
12-8 
12-9 


G 
H 
1 


01 1010 
01 1011 
01 1100 


11-0 
0-1 
2-8 


{(•xclam.) 
/ 

+ 


10 0011 

n 0100 

11 0011 


11-1 
11-2 
11-3 


J 

K 

L 


10 0100 
10 0101 

10 Olio 


3-8 
4-8 
5-8 


■i (colon) 


01 1101 
10 1110 
01 0001 


11-4 
11-5 
11-6 


M 
N 



10 0111 
10 1000 
10 1001 


6-8 

7-8 

12-3-8 


> 
• (apo«.) 

. (poriod) 


11 1110 
10 0000 
01 0010 


11-7 
11-8 
11-9 


P 
Q 
R 


10 1010 
10 1011 
10 1100 


12-4-8 
12-5-8 
12-6-8 


< 


11 1101 

00 1111 

01 1110 


0-2 
0-3 
0-4 


S 

T 
U 


n 0101 
n Olio 
n 0111 


12-7-8 
11-3-8 
11-4-8 


$ 

* 


01 nil 

10 0010 
10 0001 


0-5 
0-6 
0-7 


V 

w 

X 


11 1000 

n 1001 
n 1010 


11-5-8 
11-6-8 
11-7-8 


] 
;(s«mi>cot) 


00 0001 
00 1110 

10 nil 


0-8 

0-9 




Y 
Z 



n 1011 
11 noo 

00 0011 


0-2-8 
0-3-8 
0-4-8 


, (commq) 
% 


11 0000 
11 0010 
11 0001 


1 
2 
3 


1 
2 

3 


00 0100 
00 0101 
00 0110 


0-5-8 
0-6-8 
0-7-8 


( 

\ 

) 


10 1101 
00 1101 

11 nil 


4 
5 
6 


4 
5 

6 


00 0111 
00 1000 
00 1001 


Blank 


SpacoN.P. 


00 0000 



Figure 3. - 80 -Column Codes and UNIVAC XS 3 
Codes for 63 Printable Characters 
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1. Memory Allocation. 

As previously stated, core memory is expandable, to meet increased 
processing loads, in increments of 1024 characters. 

A portion of the 1024 character core memory is allocated to each of 
the input /output functions of the system- -such as reading, punching and 
printing. The rennaining portion of core memory is available for use by 
working programs. Under certain program conditions, part or all of the 
input/output memory areas may be used as expanded working core memory. 
For example, if a punch operation is not required for a particular program, 
the preas signed portion of core memory allocated to punching could be used 
as working storage. The 1005 Card Processor Control logic is such that 
"time -sharing" can be affected, allowing, simultaneous printing and punch- 
ing, or punching and processing. (Reference Figure 4). 
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1 
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¥ 


¥ 
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S 


ff 


w 


w 


If 


192 


.93 


194 


195 


196 


197 


198 


199 


200 


201 


202 


203 


204 


205 


20. 


207 


208 


209 


210 


211 


212 


213 


214 


215 


216 


217 






8 


218 


219 


220 


221 


222 


223 


224 


225 


226 


227 


228 


229 


230 


231 


232 


233 


234 


235 


236 


237 


238 


239 


240 


241 


242 


243 


24. 


245 


246 


247 


248 






9 


in 


250 


251 


252 


253 


254 


255 


256 


257 


258 


359 


260 


261 


252 


■i 


264 


265 




26 7 


268 


269 


270 


271 


272 


273 


ii 


375 


37A 


277 


^ 


279 


- 




10 


!80 


281 


282 


283 


284 


285 


286 


287 


288 


289 


290 


29. 


292 


i 


¥ 


m 


f¥ 


¥ 


¥ 


m 


300 


¥ 


¥ 


m 


¥ 


¥ 


i 


m 


m 


1 


1 




1 1 


i 


w 


i 


W 


i 


i 


¥ 


i 


¥ 


1 


¥ 


1 


1 


33. 
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32. 
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328 


329 


330 


331 


332 


333 


33. 


335 


336 


337 


338 


339 


340 


341 






12 

13 


343 


343 


3H 


345 


346 


347 


348 


349 






352 


353 




355 


356 


357 


358 


359 






362 


36! 


3.4 


365 


3J6 




36! 


369 


370 


371 


372 


- 
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W 


i 


if 


P 


1 


w 


1 


¥ 


if 


¥ 


¥ 


w 


9 


¥ 


388 


¥ 


¥ 


¥ 


¥ 


¥ 


i 


¥ 


¥ 


¥ 


¥ 


II 


s 


401 


402 


403 




14 


404 


405 


406 


407 


408 


409 


410 


411 


4.2 


4.3 


.1. 


4,5 


416 


4,7 


4.8 


4,9 


420 


.2, 




423 


.2. 


435 


.2. 


.27 


.28 


.29 


4 30 


.31 


432 


433 


.34 






15 


435 


436 


437 


438 


439 


440 


441 


442 


4.3 


444 


445 


.46 


4.7 


448 


449 


450 


45, 


452 




454 


.55 


456 


.57 


458 


.59 


460 


461 


462 


463 


.64 


.65 






16 


.66 


467 


468 


469 


470 


471 


472 


473 


474 


475 


4 76 


477 


.78 


.79 


.80 


48, 


482 


493 


484 


.95 


.86 


.87 


488 


489 


490 


491 


492 


493 


494 


495 


496 






17 


497 


498 


499 


500 


501 


502 


503 


504 


505 


506 


50' 


508 


509 


5,0 


5,. 


5,2 


5,3 


5,4 


5,5 


516 


517 


5,8 


5,9 


520 


521 


522 


523 


524 


525 


526 


527 






18 


528 


5 29 




53. 


532 


!3:. 


534 




53, 


537 


5 38 


537 


540 


5.. 


542 


5.3 


54. 


5.5 


546 


547 


5.8 


549 


550 


551 


552 


553 




555 


556 


557 


558 






19 


SS9 


560 


561 


562 


563 


564 


565 


566 


5.7 


568 


569 


570 


57. 


572 


573 


57. 


575 


576 


577 


578 


579 


580 


58, 


582 


583 


58. 


585 


586 


587 


588 


589 






20 


590 


591 


592 


593 


594 


59 5 


596 


597 


598 


599 


600 


601 


602 


603 


60. 


.05 


606 


607 


608 


609 


610 


6,, 


6,2 


613 


614 


615 


616 


617 


618 


619 


620 






21 


621 


622 


623 


624 


625 


626 


627 


628 


619 


630 


631 


.32 


633 


63. 


.35 


63. 


637 


6 38 


639 


640 


64, 


6.2 




... 


6.5 


646 


647 


648 


649 


650 


651 






22 


652 


653 


654 


655 


656 


657 


658 


659 


660 


.6. 


662 


663 


66. 


665 


.66 


667 


668 


669 


670 


671 


672 


673 


67. 


675 


676 


677 


678 


679 


680 


681 


682 






23 


683 


6<4 


685 


686 


687 


688 


689 


690 


691 


692 


693 


69. 


69 5 


696 


697 


698 


699 


700 


70, 


702 


703 


70. 


705 


706 


707 


708 


709 


710 


711 


712 


713 






24 


714 


715 


716 


717 


7.8 


7,9 


7 20 


72. 


772 


723 


724 


■725 


7 26 


7 27 


728 


729 


730 


73, 


732 


733 


734 


735 


736 


737 


738 


739 


740 


74, 


742 


743 


744 






25 


745 


746 


747 


748 


749 


750 


7 51 


752 


753 


754 


755 


75. 


757 


758 


759 


760 


76, 


762 


763 


764 


765 


766 


767 


768 


769 


770 


771 


77 2 


773 


774 


775 






26 


776 


777 


778 


779 


780 


78. 


782 


783 


784 


78! 


786 


787 


788 


789 


790 


79, 


792 


793 


794 


795 


796 


797 


798 


799 


80O 


80, 


802 


803 


804 


805 


806 






27 


807 


808 


809 


8.0 


811 


8.2 


813 


8.4 


SI5 


8.6 


8.7 


8,8 


8,9 


820 


82. 


832 


823 


824 


825 


826 


827 


828 


829 


830 


831 


832 


833 


834 


835 


836 


837 






28 


338 


83v 


840 


84, 


842 


843 


844 


8.5 


S.6 


8.7 


.48 


6.9 


850 


85. 


852 


853 


854 


855 


856 


857 


858 


859 


860 


86, 


862 


863 


864 


865 


866 


867 


868 






29 


869 


870 


871 


872 


873 


874 


875 


876 


877 


878 


979 


380 


88. 


882 


883 


884 


885 


88. 


887 


888 


889 


890 


89, 


892 


893 


894 


895 


896 


897 


898 


899 






30 


900 


901 


902 


903 


904 


90S 


906 


907 


908 


909 


9,0 


91, 


9.7 


9.3 


9.4 


9,5 


9,6 


9,7 


9,8 


9,9 


920 


9!, 


922 


923 


924 


925 


926 


9J7 


928 


929 


930 


1 — 




31 


91 1 


932 


933 


934 


935 


936 


937 


938 


939 




94 ■ 


9.2 


9.3 


9.4 


9.5 


946 


947 


948 


949 


950 


95, 


952 


953 


954 


955 


956 


957 


958 


959 


960 


96. 






32 




















STATIC REGISTERS 

























ARITHMETIC REGISTER 1 


ARITHMETIC REGISTER 2 


Il2|3l4|5|6|7|8|9|l0 


1 i 2 1 3 |4 1 5 1 6 1 7 1 8 1 9 llDlll|12|l3ll4ll5ll6/ll7ll8ll9|20|21 



Figure 4. - 1005 Input /Output -Storage Areas - Module 1 
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2. Input/Output Buffer Areas 

The three preassigned Input/Output buffers in the first module of 
the UNIVAC 1005 Card Processor are as follows, 

Read Buffer Area . The read area is assigned ti^e first 80 positions in 
core memory. Hence, the numeric addresses of the jread area is 0^01 to 
0080. When ever the programnaer gives an instruction to read a card, 
the card is read into this area. Colum.n one of the input c^^rd is stored in 
the first position of the read buffer {0001), column two b^ing stored in the 
second position {0002) and so on. 

P rint Buffer Area. There are 132 positions of Qore m^Bsmory corres- 
ponding to the 132 print positions of the UNIVAC 100^ printer , When the 
programmer gives a print comrnand, all 132 positions of the print buffer 
area are printed, the buffer is cleared to spaces, and the printer form is 
advanced. The core memory positions assigned to the print buffer are 
(/(161 to 0292. The first character of the print buffer area ((^161) cor- 
responds to print position one, the second character (0^162) corresponds 
to print position two, and so on. 

Punch Buffer Area. There are 80 positions of core memory corres- 
ponding to the 80 columns of a punched card. The numeric addrei^se? 
assigned to the punch buffer area are 0293 to 0372, When a punch command 
is executed, the first character of the punch buffer area is punched in card 
column one, the second character is punched in card column two, and so on. 

The punch buffer area is not cleared during the punch cycl^ and the 
data remains the same in core memory. 

Optional Buffer Areas . These additional buffer areas are explained 
in detail under their respective Input/Output Sections, 



3. Memory Addressing. 

Each character in the UNIVAC 1005 core memory is directly address ' 
able by its numeric address. For examiple, the first character of the punch 
buffer area can be referenced by its numerical address 0293, the second by 
0294 and so on. 
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CHAPTER 2 
THE UNIVAC 1005 SINGLE ADDRESS ASSEMBLY SYSTEM 



L INTRODUCTION 

To solve a problem, a computer must have a series of instructions 
which determine how the computer is to operate. In addition, the comi- 
puter miust be givexi one or more, sets oi data upon which to operate. This 
combination of instructions and data is called a program. A program 
must define, in complete detail, exactly what the computer is to do, under 
every conceivable combination of circumistances, with the data which is 
read into or processed by the computer. The number of instructions 
required for the complete solution of a problem may be a few hundred or 
many thousands, depending on the problem. The computer miay refer to 
these instructions one after another, or it may repeat, skip, or modify 
over certain instructions, depending upon immediate results or circum- 
stances. 

These instructions are understood by the computer in a form known 
as Machine Language, a form which is difficult for the programmer to 
encode. In order to facilitate coding, considerable time and effort has 
been expended in developing programming systemis that allow the pro- 
grammer to write in a symbolic language more easily comprehensive to 
him than machine language. 

Associated with a programming system is a machine language prO'- 
gram called an Assembler. The assembler accepts a program written in 
symbolic language (source program) and converts it into rnachine language 
(object program). 



II. GENERAL DESCRIPTION 

The symbolic language used by the UNIVAC 1005 Card Processing 
System is single address in design and is intended to provide an easy to 
learn, easy to use tool whereby data processing requirements can be 
translated into machine coded instructions. 

The machine language program or assembly systemi associated wxth 
the UNIVAC 1005 symbolic language is called SAAL (Single Address As- 
sembly Language). This assembly system consists of two passes, SAAL 1 
and SAAL 2. 

The first pass, SAAL 1 relates each symbolic reference (label) in 
the symbolic program (source program) with its appropriate position in 
core memory. This relationship between symbolic labels in the source 
program and core memory position is retained in memory and utilized in 
SAAL 2. This noted relationship is commonly referred to as the "TAG" 
or "Label" Table. 
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The second pass, SAAJL 2, interprets pach. operand field in the source 
program, determines its length and core position using the "LABEL" Table 
generated by SAAL 1, and produces a UNIVAC 10Q5 pnachine cpde object 
program deck. In addition, a one for one listing is prepared equating each 
symbolic line of coding in the source program with the generated machine 
code. 



, INSTRUCTION FORMAT 

The UNIVAC 1005 Machine Code instruction consists of five char- 
acters. The format of the instruction characters on this basis is illustrated 
below. 



3 4 



OP 


M 


L 



OP - Indicates the opergition to be performed. 
M - Indicates most significant location. 

L - Indicates least significant location. 

A. SYMBOLIC CODING FORMAT 

In writing a program in SAAL symiboUc language, the prpgram.mer 
is primiarily concerned with three fields; Label field, Operation field, 
and Operand field. In addition, it is possible to ajnnotate the symbolic 
language at the time it is written through the use of comments which will 
provide clarity for the programmer and relate coding to its associated 
flow chart. 
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1. Label Field . A label is a method of identifying either a symbolic line 
of coding or a word of data. In writing a label in the assembly language 
SAAL, the programrnermay use any meaningful combination of one to 
three characters. Of these three characters, the first may be any alpha 
character, including special characters, except the dollar sign, asterisk, 
plus, minus, or comma. The second and third position of the label field, if 
present, may be eithcfr alphabetic or numeric or special characters, includ- 
ing the dollar sign but excluding the asterisk, plus, m.inus, and comma. In 
writing a label in the label field of a symbolic line, the first character of the 
label nmust appear in the leftmost position of the label field. The following are 
examples of acceptable labels. 



UN I VAC 



UNIVAC" 1QOB 



SAAL ASSEMBLER CODING FORM 



PROGRAM. 



.PROGRAMMER. 



Sd 



1 3 



Its 

A 516 



+IJ. 



LABEt 
7 9 



# 



-FOR BEG CARD ONLY 



A.0.1 



LM 



T.OT 



OP 
11 13|14 



+ .5. 



+ .5, 



OPERANDS 



20 



•comments 

30 3132 




2, Operation Field . In the operation field, the programmer places a 
symbolic code indicating the machine function that is to be performed. 
These function codes are explained subsequently. An example of acceptable 
operation codes is shown below. 
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3. Operand Field. The operand field of a symbolic program follows the 
operation field, and it is used to infornn the assembler which location is to 
be addressed in conjunction with the operation to be performed. For ex- 
ample, if the programmer called for data to be added in the Arithmetic 
Register 1, the operand field would tell the processor where to go for the 
data to be added. Also, the operand field would tell the assembler how 
many positions of memory to accun:iulate in Arithmetic Register 1. 

The following example depicts the instructions required to add a 
five digit numeric field to Arithrnetic Register one, and store the result 
back into core memory. 




In addition the M position of the operand may be incremented or 
decremented in order to provide increased flexibility in addressing. 

In the following example the two least significant characters of a ten 
character field called FDl are to be loaded into Arithmetic Register 1. In 
order to address these characters an increment of eight is added to the 
base address of the field thereby obtaining the desired result. 




If field FDl were decremented by eight, the seventh and eighth char 
acters immediately to the left of the most significant character of FDj 
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would be loaded into Arithmetic Register one. When incrementing or 
decrementing an address, the programmer may use one, two or three 
characters. The programmer can increment or decremient from 1 to 999 
positions in memory; however, an operand may not be split between 
memory modules. 



NOTES: 1) In the above example the second instruction references 

Arithmetic Register two in the operand field. Arithmetic 
Register 1 and Arithmetic Register 2 are predefined 
labels (ARl and AR2) and can be referenced as operands 
in the same manner as labels. 

2) In the above illustration the third instruction references $ 
in the operand field. $ represents the current value of the 
location counter which may be modified (+ or -) in incre- 
ments of five (5). Thus, in the illustration, if an equal 
condition is met, control will bypass the next sequential 
instruction. 

3) When raodifying an instruction within the program with 
another instruction, both the instruction being modified 
and the modifier should be labeled. 

4) If the length is not specified, the assembler assumes an 
operand of 5 characters. 



4. Comments. Comments are coded starting in column 32 of the code 
sheet. The commients written here by the programmier are not looked at 
by the assembler. However, they do appear on the printout from SAAL 2; 
they are put into the code sheet for reference only. Any character may be 
used in the Comments section of the sheet. 
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IV. PROGRAM ORGANIZATION 

Certain required parameter cardsrnust be supplied to the assembler 
in order to properly position constants, headers, or any data the program- 
mer wishes to store inmemory. These parameter cards are called di- 
rectives, They direct the assembly in the allocation of core memory for 
the various divisions of a symbolic program. They are described below. 



A. BEG DIRECTIVE 

The first card of every symbolic program written in the assembly 
language SAAL must have BEG card or directive. This card initiates the 
assembly process. 

For example: 



UNI VAC 



PROGRAM^ 



UNivAC* ipoe 



SAAL ASSEMBLER CODING FORM 



.PROGRAMMER. 



^FOR BEG CARD ONLY 



SEOi^ENCE 



LINE 
1 3 



r 

4 5 



6 



LABEL 
7 9 



OP 
1 1 1 3114115 



BEG 

... i- .t „ . 



OPERANDS 



20 



I COMMENTS 
303132 



I ii, ,1. , I,,, I — I , ii I 




■ J , I, I .■ L.,.,l. „ .. i -J > 



B. CRD DIRECTIVE 

CRD Card is used to call the assembler's attention to the Read Area 
in core memory. CRD is punched in the operation field of the card format, 
Labels are then used to define areas within the Read Area. The label for 
each field is placed in the label field on the card. In the operation field, 
punch a minus (-) in column 11. In column 15 punch the position in the 
read area the program wishes to designate. 
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For example: 




C. PRT DIRECTIVE 

This card is used to direct the assernbler 's attention to the print 
area in core memory. LiHe the Read Area,, the Print Area may b*? labeled. 
The format for doing this is th^ ^arne as fpr the Read Area. 

For example: 



UNIVAC 



U IM I VAC® ^005 SAAL ASSEMBLER CODING FORM 



PROGRAM 




D. PCH DIRECTIVE 

As in the Read and Print Areas, subdivision of the Punch Area is pos 
sible. The format is the same as described for the CRD directive. 
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For example: 




E. BFl DIRECTIVE (Buffer 1 ) 

BFl card is used to call the assembler's attention to the 1st core 
position of Bank 1. In this regard, it is similar to the CRD directive. Its 
primary use is to define areas for peripheral devices, i.e. paper tape. BFl 
is punched in the operation field of the card format. Labels are then used 
to define areas. The label for each field is placed in the label field on the 
card. In the operation field, punch a minus (-) in Column 11. In Column 15, 
punch the position in the buffer area the program wishes to designate. 

For example: 



SAAL ASSEMBLER CODING FORM 




EMP would be assigned the location starting at 0001, NAM at 0006 and 
so forth. 
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F. BF2 DIRECTIVE (Buffer 2) 

BF2 card is used to call the assembler's attention to the 1st core posi 
tion of Bank 2. Its primary use is to define areas for peripheral devices, 
i.e. magnetic tape. As in BFl, buffer 2 may be labeled. The format for do- 
ing this is the same as described for BFl. 

For example: 





1 IIVII\#i% «-« 










/ 


^m0 ■-«■ ■ ^r JF^k^t0 


UNIVAC® 100B 


SAAL ASSEMBLER CODING FORM ) 


PROGRAM 




PRnr;RAMMFR 


nATF 


/ 








FOR BEG CARD ONLY 














10 










SEQUENCE 


6 


LABEL 

7 9 


bp 
11 13 


14 


OPERANDS 
15 20- 


CnfylMFNTS 




LINE 
1 3 


INS 

4 5 


303132 40 














B,F,2 






_ 1 • _ _ , / 










F^S,N 




- 




1 1 


_ 1 1 , , , , / 


1 1 






N,0,M 




- 




1.6 1 .,,.... , 


, 1 , , 1 , , , / 








CjA,,T 




_ 




3.4. ... 1 


1 ' 1 , , ,/ 








VjA,L 




_ 




5.2 1 . , 


' 1 ,, ,/ 


1 1 






Q,T,Y 




_ 




6,7. ... 1 


1 1 1 1 1 1 1 ; \ y \ \ \ \ \i 




U-J 






^ 




u 







FSN would be assigned the location starting at 0962, NOM at 0977 and 
so forth, 

G. BF3 DIRECTIVE (Buffer 3) 

BF3 card is used to call the assembler's attention to the 1st core 
position of Bank 3. Its primary use is to define areas for peripheral de- 
vices. As in BFl, buffer 3 may be labeled. The format for doing this is the 
same as described for BFl. 

For example: 



UIMIVAC 



UIMIVAC lOOS 



SAAL ASSEMBLER CODING FORM 



PROGRAM. 












PRnf:;RAMMFR 




nATF 






FOR BEG CARD ONLY 
















SEQUENCE 


6 


LABEL 
7 9 


10 


OP 
11 13 


14 


OPERANDS 
15 20 


COMMENTS, 
303132 




LINE 
1 3 


INS 

4 5 


1 

40 J 












B.F 3 






1 1 . 1 1 f 1 1 1 1 


. . 1 . . , . , 7 








F,D, I 












. , 1 , . , . / 








F,D,2 








6.7, . . . 1 . , . , , , 


1 1 1 1 1 1 1 1 1 1 


. . r , , , / 








F,D,3 








1.5.0. , . I 












F,D,4 








4.5,5. . . "l . , , . . . 


.. 1 1 1 1 1 1 1 1 




■L->..»- 








^ 










..„.■ , '—■ " "^ 



FDl would be assigned the location starting at 1923, FD2 at 1989 and 
so forth. 
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H. BF4 DIRECTIVE (Buffer 4) 

BF4 is used to call the assembler's attention to the 1st core position 
of Bank 4. Its primary use is to define areas for peripheral devices. As in 
BFl, buffer 4 may be labeled. The format for doing this is the same as 
described for BFl. 

For examiple: 



SAAL ASSEMBLER CODINGfORM 




TAX would be assigned the location starting at 2884, TDT at 2909 and 
so forth. 

I. ORG DIRECTIVE 



The ORG Directive informs the assembler that the programmer wished 
to adjust the assembly address counter to the numeric value contained in the 
operand field. For example, if the programmer wishes to start storing at 
one particular place in memory, he specifies this by placing the numieric 
address in the operand field. This numeric address must be four characters. 

The following example would origin the next instruction, constant, or 
work area in position 0373 of core memory. 



SAAL ASSEMBLER CODING FORM 




The programmer may use an ORG statement anywhere in a program: 
provided he complies with the following rules. 

1. The operand value must be a four digit decimal nurnber. 
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2. If the ORG directive is employed vvithin the procedure divi^iori (aftStJT 

the STA directive) the new assembly address must be a multiple o£ tb,irjtyfOrj,e 
(31) plus one (1), beginning with 1, 32, 63, and so on. 

3. The ORG directive miust be employed before the 1st literal instruction. 



J. LITERALS 

The use of literal instructions enables the assembler to move the 
number of characters specified by the operation code from th^ operand 
field to an equal number sequential core locations, beginning at the address 
specified by the preceding ORG directive. 

With literal instructions, the programmer is able to store headers, 
constants, or set aside storage for wojrk areas. 

The literal instruction consists of a label in the label field of the 
symbolic deck, a plus sign (+) in column 1 1 of the operation field followed 
by the number of positions to be set^ aside. The operand portion of the card 
contains the constant or literal to he stored. The maximum for one Une 
is 34 positions, however this line may not be split between mennory mod^^ileS 
For example: 




In the first example, HDl, the constant "END OF JOB" is stored in 10 
positions of memory, which can be referred to by HDl. 

In the second example, K2, the constant "10" is stored in 2 positions 
of memory. To refer to this constant, the label K2 need only be called. 

The third example, WS, a work area of 20 blank positions is set aside, 
that is labeled WS for programming reference. 



K. * COMMENTS CARD 



An asterisk punched in the operation field (Col. H) indicates a comments 
card, and is listed 80/80 on the assembly printout. This card is used by the 
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programmer to facilitate reference to the assembly printout, and/or to 
explain certain portions of his program. 

A Commients Card may be used anywhere within a program. The 
programmer is not limited by the nuraiber of the cards he may use. 

For example: 



UNIVAC 



UN I VAC® iOOS SAAL ASSEMBLER CODING FORM 



PROGRAM. 



.PROGRAMMER. 



.pATE. 



-FOR BEG CARD ONLV 



LINE INS 
1 3 4 5 



UABEL 
7 9 



OP 
11 . 13 



J E 



OPERANDS 



' COMMENTS ■ 
30 3132 



MAS 



J U 



I F 



EQ 



RE 



M P 



A C 



UAL 



ADC 



J 1 — I uJ — |- 



T E R R.O.UT I N E 

U. . I—. I - , , .i, „ , i„T. . ,.. ... i I i ,1 



"Lm^i^jA 



E V 1 OUiS.L Y 



J...4. 



-iO- 



■I, r.,1, .,,1 L. 



In this example, the programmer has used five comments cards to 
break into the printout format. The assembler would only interpret the jump 
instruction, and the Comments Cards would be listed as they appear on the 
coding form. 



L. STA DIRECTIVE 

This directive ternninates the DATA DIVISION and marks the beginning 
of the PROCEDURE DIVISION of the program. The assembler, upon decod- 
ing this card, advances the assembly address counter to the next row of 
core memory, and assigns the addresses to the instructions of the program 
from that point. The PROCEDURE DIVISION of every program must be 
indicated by this directive. 



Note: All labels used in the 1005 program, with the exception of instruction 
labels, must be defined before the STA card either in the I/O sections 
or as a literal. 
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For example: 



UIMIVAC 



UNIVAC* 1005 



SAAL ASSEMBLER COOING FORM 



.PROGi^AMMER. 



-FOR BEG CARD ONUY 



LINE INS 
1 3 4 5 



LABEL 
7 9h0 



11 13 14 15 



S T A 



OPERANDS 



■ ' ' ' 




I COMMENTS 
3031 32 40 



M. END DIRECTIVE 

The END directive is the last card of the source deck. This card 
must always be present. The purpose of this card is to inform the as- 
sembler that all card instructions used in the program have been inserted 
and to terminate the assembly. The operand field must have the tag 
of the first instruction. 
For example: 




V. INSTRUCTION REPERTOIRE 

Each instruction in the UNIVAC 1005 consists of five character posi- 
tions, and are sequentially numbered in increments of five, beginning with the 
first character of a row. The last character of a row is utilized by the 
U1005 logic to designate at which row. the next sequential instruction is 
located. 

There are four general classes of instructions varying slightly in 
format. 
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Class I ; Class I instructions contain an "M" address and an "L" modifier. 
The "M" portion defines the niost significant position of a field, 
where the "L" portion defines the length of the field. All Arith- 
metic and Transfer instructions are Class I. 

Class II: Class II instructions contain only an "M" address indicating the 
most significant character of an instruction. This format is 
employed exclusively by Jump or Branching iustructions. 

Class III ; Class III instructions are Input/Output or External Function 

Commands, and contain a mnemonic code in the "M" portion of 
an instruction indicating the I/O device or devices to be initiated. 

Class IV : Class IV instructions are Input /Output or External Function 
Commands, and contain a mnemonic code, Buffer (BFn), and 
length in the "M" portion of an instruction indicating the I/O de- 
vice, memory bank, and length of operand to be initiated. 



^' INSTRUCTION REPERTOIRE ^^ CENTRAL PROCESSOR 

The Central Processor instructions pertain to Class I and Class II 
and are explained in detail on the following pages. 
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LOAD ASCENDING: LAr 



M,L 



Function: Load ascending L most significant characters from the field 

specified by M, into the L least significant character positions 
of ARl or 2. 



Notes: a.) L must be decimal number. 

b.) L most significant characters of the field specified by M, are 

transferred in ascending order to the L least significant positions 

of the specified register, 
c.) When L is less than the capacity pf the register the remaining 

positions of the register will be space filled, 
d,) When L is greater than the capacity of the register truncation 

will occur and the most significant characters of the field will 

be deleted. 



Example: Load Arithmetic Register 1 with a nine character constant. 




^ARl (before) 
K3 
AR 1 (after ) 



7 9 2 4 6 5 13 6 4 

SUBATOTAL 
A SUB ATOTAL 
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Load Register 1 with a five character constant. 




^ARl (before) 
K3 
ARl (after) 



7924651364 
S, UBATOTAL 

A A A . A A T O T A L 



Load Register 1 with a three character constant. 




=AR1 (before) 
K3 
ARl (after) 



792465 1 3 64 
SUBATOTAL 

AAAAAAASUB 



=The functions indicated are identical for AR2 with the exception that 
larger fields can be manipulated. 
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LOAD DESCENDING: LDr M,L 

Function: Load Descending L consecutive characters whose most significant 
character is at M, into the L most significant positions of ARl or 
2. 



Notes: a.) L m.u3t be a decimal number. 

b.) L characters of the field specified by M are transferred to the 

register, 
c.) When L is less than the capacity of the register the remaining 

positions of the register will be space filled, 
d.) When L is greater than the capacity of the register truncation will 

occur and the least significant characters of the field will be 

deleted. 



Example: Load Arithmetic Register 1 with a nine character constant called 
K3. 




i'ARl (before) 
K3 
ARl (after) 



79 2 4651364 
SUB ATOTAL 

SUBATOTALA 
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Load Arithmetic Register 1 with a five character constant called K3, 




^ARl (before) 
K3 
ARl 



792465 1364 

s u b a t o t a l 

t'otalaaaaa 



Load Arithmetic Register 1 with a three character constant called K3. 



UIMIVAC 



UIMIVAC* 100B 



SAAL ASSEMBLER COOING FORM 



PROGRAM^ 



.PROGRAMMER. 











r 




"- 


FOR B 


EG CARD ONLY 






SSQUEHCE 


6 


LABEL 
7 9 


10 


OP 
11 13 


14 


15 


OPERANDS 
20 




\ 


UNC' 
1 3 


INS 

4 5 


303132 


) 












LD1 




K 3 


'.3. . i 


1 


1 1 i 1 1 1 > I 1 i/ 




































I 


r 




^^^^.^ 


Uii 1 ^"^ 









^ARl (before) 
K3 
AR2 



7924651364 
SUB ATOTAL 

SUBAAAAAAA 



•The functions indicated are identical for AR2 with the exception that larger 
fields can be manipulated. 
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LOAD PRINT: 



LPR 



M,L 



Function: Load descending L consecutive characters whose most significant 
character is a M, into the L most significant positions of the print 
buffer. 



Note: a.) L must be a decimal number, and shpuld range frorn 1 to 132. 
b.) L characters of the fi^ld specified by M are transferred to the 

most signiXicaut positions of the print buffer, 
c.) When L is less than the capacity of the print buffer the remiaining 

positions of the buffer are space filled, 
d.) When L is greater than the capacity of the print buffer the least 

significant characters of the sending field will be truncated. 



Example: Load the Print Buffer with the first header line labeled HDl. 
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STORE ASCENDING: SAr M,L 

Function: Store ascending h least significant characters from ARl or 2, 
into the L most significant positions of the field specified by M. 



Notes: a.) L must be a decimal number. 

b.) L characters are transferred in ascending order (least to most) 
from ARl or 2 to the most significant positions of the field speci' 
fied by M. 
c.) When L is greater than the capacity of the register the receiving 
field will be space filled. 



Example: . Store the nine least significant characters of ARl into the 
field labeled RMK, 




RMK (before) = ^ A /^ $ 1 ,15 
»!*AR1 = ^SUB^TOTAL 

RMK (after) = SUBATOTAL 

Store the six least significant characters of ARl into the 
six least significant character positions of the field labeled 
RMK. 




RMK (before) 
*AR1 
RMK (after) 



/\ A A $ I ,15 
ASUBATOTAL 

AAAATOTAL 
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. Store the five least significant characters of ARl into the 
five most significant character positions of the field labeled 
RMK. 



UNIVAC 



PROGRAM^ 



UNIVAC* IQOB 



SAAl ASSEMBLER COOIHG FORM 



.PROGRAMMER. 



-FOR BEG CARD ONLY 



sequehce" 

1 3 4 5 



LABEL 

7 9J10 



11 1 3 M 1 5 



S A 1 

-.1 I, 



OPERANDS 



' COMMENTS 
30 31 32 



RM K . 5 

I. .,<l. ' — t — I 




A, ,1 ,,l, — I I , , ,1 1 1 , li 



RMK (before) = AAAAAA115 
*AR1 = ASUBATOTAL 

RMK (after) = T O T A L A 1 1 5 



'The functions indicated are identical for ARE with the exception that larger 
fields can be manipulated. 
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STORE DESCENDING: SDr M,L 

Function: Store descending h rnost significant characters from ARl or 2 
into the L most significant positions of the field specified by M, 



Notes: a.) L must be a decimal number. 

b.) L characters are transferred from, ARl or 2 to the most sig- 
nificant positions of the field specified by M. 
c.) When L is greater than the capacity of the register the re- 
ceiving field will be space filled. 

Example: . Store the nine most significant characters of AR 1 into the field 
labeled RMK. 



UN I VAC 



UIMIVAC® 1005 



SAAL ASSEMBLER CODING FORM 



.^PROGRAMMER. 



-FOR BEG CARD ONtY 



LINE 
1 3 



INS 
4 5 



LABEL 
7 9 



OP 
11 13|l4tl5 



5 D 1 



OPERANDS 



20 



• COMMENTS 
30 31 32 



R M K , 9 1 

, . ., 1 >,i., .,) 1 . . , I , . i.. .i I . I, . .I. ) 1 . 1.,. I I .. , 




.,,) L. ,1 ,A I I,„ J 



RMK (before) = A A A $ 1 . 1 5 
*AR1 :=SUBATOTALA 

RMK (after) = SUBATOTAL 

Store the four raiost significant characters of ARl into the 
four most significant positions of the field labeled RMK. 




RMK (before) = A A A $ 1 . 1 5 
ARl =SUBATOTALA 

RMK (after) = S U B A 1 . 1 5 
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. Store the iive mpst signific9,r^t characters qf ARl intq the 
five least sig^^fiGant pQs|tior^s pf the field labeled HMK. 




RMK (before) = 115AAAAAA 
>:=AR1 ^ SUBATQTALA 

RMK =115ASUBAT 

'The functions indicated are identical for AR2 with the exception that larger 
fields can be manipulated. 
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STORE PRINT: SPR M,L 

Function: Store descending L niost significant characters from the Print 

Buffer into the L most significant positions of the field specified 
by M. 



Notes: a.) L must be a decimal number. 

b.) L characters are transferred fromi the Print Buffer to the most 

significant positions of the field specified by M. 
c.) When L is greater than the capacity of Print Buffer (L > 132) the 
receiving field will be space filled. 



Example: . Store the eighty most significant characters of the Print Buffer 
into the punch buffer. 



UNI VAC 



UN I VAC* lOOP 



SAAL ASSEMBLER CODING FORM 



.PROGRAMMER. 















— 


FOR BEQ 


CARP ONLY 






SEQUENCE 


6 


LABEL 
7 9 


10 


OP 
11 13 


14 


15 


OPERANDS 
20 




I 


LINE 
1 3 


INS 
4 5 


303132 


) 












SPR 




P.C.H., 


.§.0i 


1 


















■ ■■■'■ y 






u 










■ ' 1 '■' ' ' ' '"'.:' '' 'Llr 



PCH is the tag assigned to the most significant position of the punch buffer, 
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SHIFT RIGHT; SHR M,LAS 



Function: 



Notes: 



Shift the area in mennory specified by M and L,S character posi- 
tions Right. 



a.) 
b.) 
c.) 
d.) 
e.) 



L must be a decimal number less than 961 and wholly con- 
tained in one memory bank. 

The S least significant characters of the area are lost dur- 
ing the shift operation. 

The shift count S must be preceded by a space and rnust be 
a three digit decimal value, equal to or less than 30. 
Spaces will be stored in the S most significant character 
positions of the shift area. 

The memory location assigned to the least significant char- 
acter of the area to be shifted must be a multiple of 3 1 . In 
other words, it must terminate at the end of a row, i.e. 31, 
62, 93 and so forth. 



Example 1: Shift right an area of 200 characters labeled TAB five (5) char- 
acters or positions. 



UNIVAC 



UNIVAC 1005 



SAAL ASSEMBLER CODING FORM 



PROGRAM^ 



.PROGRAMMER. 



-FOR BEG CARD ONLY 



SEQUENCE 

LINE 



LABEL 
7 9 



11 13 14 15 



SHR 



OPERANDS 



1 COMMENTS 
30 31 32 



TAB,20|0A005 ,' 

■ , .1,, ,1 'j I I, i"l I I l L_] I ,1 I, I l__l l_J I 1 1 1 1 1 1 L- 




Example 2: 



Shift right an area of 63 characters labeled TAB three 
(3) characters or positions. The table contains 21 
three character fields terminating in core location 
0713. 



MEMORY LAYOUT OF TABLE 



0620 






























































A 


21 


0651 


A 


A 


B 


B 


B 


c 


C 


C 


D 


D 


D 


E 


E 


E 


F 


F 


F 


G 


G 


G 


H 


H 


H 


i 


1 


1 


J 


J 


J 


K 


K 


22 


0682 


K 


L 


L 


L 


M 


M 


M 


N 


N 


N 











P 


P 


P 


Q 


Q 


Q 


R 


R 


R 


S 


S 


s 


T 


T 


T 


U 


U 


U 


23 


0713 










L _ 






















































24 



2-25 



A three character field in the card labeled FDI is compared successively 
to each field in the table. 





- 


' 








———FOR BEG CARD ONLY "' ' ""■ — -" ""' — -- — " — | 




SEQUENCE 




LABEL 
7 91 


10 


OP 
11 13 


14 








LINE 
1 3 


INS 
4 5 


6 


15 20 303132 40 5C 


1 














1 1 




IN DAT.A DIVISION/'-LITERAL i 
1 i 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 r 1 I 1 1 1 1 I 1 1 




J 


\ 








C T R 




+ 5 

1 1 




2 10 1 1 ..COUNTER , 
J 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J 1 
















1 1 




1 1 1 1 1 1 1 1 1 « 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 i J 1 
















1 1 




IN P R 0,C E D U R E D 1 V, 1 .S 1 N , 

1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


,/ 














1 1 






1 I 


I 








RO U 




CLR 

1 i 




CTR + 2,,2 'clear CTR, 

1 1 1 1 1 1 1 1 1 1 1 J I 1 1 1 t 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 


) 


1 












LA 1 

1 1 




T A B +^6^0| ,^3^ ,,,.,,, 1 i''",'^,^, ."^i ' ,^,'-,'^1 JP .^,^,\ 


, 


\ 












C A 1 

1 1 




FDI, 3, iCOMPTO I.NPUT 


















J EA 

! 1 




FIN 1 |FINDINT|ABLE 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 i 1 t 1 1 I 1 1 1 1 1 1 1 


















I c 

1 1 




CTR 1 . i-iNCRCTR, 
















J E 

1 1 




ERR 1 I 'no FIND LN TABLE 




/ 












S H R 

1 1 




TAB,63| 003 i.SHIFTTAB, 3 POS 
















S A 1 

1 1 




TAB, 3, 1, STORE AT, BEG 
















J 

! 1 




R0U+5| 1, REPEAT , 

1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 






















u 




Ji 





SEQ. NO: 



001 
002 
003 
004 
005 
006 
007 
008 
009 



The table counter is cleared 

Last field of table is loaded into ARl 

Compare ARl to field in the card 

Jump equal to FIN 

Increment the table counter (21011) 

Jump equal to ERR 

Shift the table 3 positions clearing last field 

Restore last field at the beginning of table 

Jump to repeat routine (seq. No. 002) 
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SHIFT LEFT: SHL M,LAS 

Function: Shift the area in memory specified by M and L,S character posi- 
tions left 



Notes: a. 
b. 
c. 
d. 
e. 



L must be a decimal number less than 961 and wholly contained 
in one memory bank. 

The S most significant characters of the area are lost during the 
shift operation. 

The shift count S must be preceded by a space and must be a three 
digit decimal value, equal to or less than 30. 

Spaces will be stored in the S least significant character posi- 
tions of the shift area. 

The memory location assigned to the most significant character 
of the area to be shifted must be a multiple of 31, plus 1. In other 
words, it nnust start at the beginning of a row, i.e. 32, 63, 94 
and so forth. 



Example 1: Shift right an area of 200 characters labeled TAB five (5) char- 
acters or positions. 




Example 2: Shift left an area of 63 characters labeled TAB three 

(3) characters or positions. The table contains 21 
three character fields starting in core position 0621. 



MEMORY LAYOUT OF TABLE 



0589 
































































20 


0620 


A 


A 


A 


B 


B 


B 


C 


C 


C 


D 


D 


D 


E 


E 


E 


F 


F 


F 


G 


G 


G 


H 


H 


H 


1 


1 


I 


J 


J 


J 


K 


21 


0651 


K 


K 


L 


L 


L 


M 


M 


M 


N 


N 


N 











P 


P 


P 


Q 


Q 


Q 


R 


R 


R 


S 


S 


S 


T 


T 


T 


U 


U 


22 


0682 


U 






























































23 


0713 
































































24 
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A three character field in the card labeled FDI is compared successively 
to each field in the table. 



r^ — 













/ SEQUENCE 


6, 


LABEL 

7 9f 


1 ' 

10 


OP 
11 13 


14 




LINE 
1 3 


INS 

4 51 


15 20 303132 40 


50 












1 1 




IN DAT|A DIVISION! '-LITERAL i 

1 1 1 1 1 1 1 f 1 1 1 f 1 f 1 1 1 1 f f 1 1 1 ^ 1 i 1 1 1 1 1 1 1 










C TR 

1 1 




+ 5 

1 1 




2 1 1 1 .COUNTER , 

1 J 1 1 1 1 J 1 1 1 1 1 1 J 1 1 1 1 1 1 f 1 1 ^ 1 1 1 1 1 1 1 1 1 


, 1 








1 J 




1 1 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 










1 1 








I^N^ ^P R^O|C,E,D^U^R^E, ,D, l,V| 1 ,S_ I^O^N^ .,,, 1 ,,,,,, , 


, \ 












1 1 




1 J 1 1 1 1 1 1 1 1 1 1 1 f f 1 1 1 1 1 1 1 1 1 1 1 I 1 1 J J 1 1 


^ 


00 1 






RO U 




C LR 

1 1 




CTR + 2,,2 , 'CLEA,R C T R, 

1 1 1 1 1 1 1 1 1 J 1 1 1 1 ) 1 1 1 1 I 1 1 1 1 ^ 1 1 1 I 1 1 1 1 




02 










LAI 




TAB,3| i.TAB FIELD, TO AR1 


, 1 


00 3 










C A 1 




FD 1 ,_3^ 1 ,,,,,.,., 1 i^,^,^^,'^, J,0, ,'|N,P.UT^ 




00 4 










J E A 

1 1 




F^I^N, , 1 , , , ■ , 1 , , , 1 1^,','^,'^, ,',N, Jl'^,^,^,^, 




005 










1 C 




CTR 1 i.lNCRCTR, 




006 










J E 

1 1 




ERR 1 1 'no FIND liN TABLE 

1 1 J 1 1 1 J ,1 1 1 1 1 1 1 1 1 1 1 1 I 1 ^ 1 t I I 1 1 1 1 1 1 1 




07 










S H L 




TAB,6,3| 00 3 , (.SHIFT TAB, 3 POS 

1 1 1 ' I / 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 ( 1 f 1 1 1 1 1 1 1 1 1 




008 










S A 1 




TA B^ + ^6^0, ,_3, ,,,,,,, 1 S,T,0,R,E, A,T, iE,N^D^ 




I 009 










J 

1 1 




R0U+5| .REPEAT , 

1 1 ! i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 




y 










1 1 




1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f j 1 1 I 1 1 , 1 1 1 1 1 1 




1 ' 










1 1 




1 t 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 ( 1 [ 1 1 1 1 1 1 1 1 1 1 1 














J 1 




.....i....i,..a a. -1 — Li_j — \ — L^i ..i.-i — I — L_L...j — 1 — i_i— .]_„,u,i-..,i J l....„i- i. 1.... 1 I, 1. I 




SI 


:q 


N( 


D: 


OC 


)1 - 




The table counter is cleared 





002 
003 
004 
005 
006 
007 
008 
009 



1st field of table is loaded into ARl 

Compare ARl to the field in the card 

Jump equal to FIN 

Increment the table counter (21011) 

Jump equal to ERR 

Shift the table 3 positions, clearing 1st field 

Restore 1st field at end of table 

Jump to repeat routine (Seq. No. 002) 
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Example 3 : 



Shift left an area of 63 characters labeled TAB twenty- 
one (21) characters or positions. The table contains 21 
three character fields starting in core position 0621. 
A third of the table will be transferred to AR2 and the 
register will be shifted 7 times before the table is 
shifted in memory. The execution time will be reduced, 
but the number of instructions will increase from ex- 
ample 2. 



■FOR BEG CARD ONLY 



SEQUENCE 


6 


LABEL 


j 


OP 
1 1 13 






LINE 
1 3 


INS 
4 5 


7 9' 


T 

10 


14 


15 20 30 3132 40 


50 
















IN DATIA DIVISION, '-LITERALS, 

! 1 1 1 > 1 1 1 1 1 1 1 1 1 I 1 1 , 1 1 1 1 1 i I t 1 1 I I I 1 1 


, 1 








C T 1 




4-5^ 




04001, iCOUNTERI, 


, 1 








C T 2 




+ 5 

I 1 




07001, ..COUNTER 2, 

1 1 1 ! J 1 1 1 i I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


, 1 
















1 1 1 1 1 1 , 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


, 1 
















1 N PiR 0,C E D:U RIE D ! V, 1 ,S 1 N , 

1 1 1 1 1 I II t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




, 
















1 1 


0,1 






RO U 




L AJ 




F^DI ,^3^ i ,,,,,,,, ,1 1 '.'^i^i'-^Ji I'^J,^!^,^, JP> A.^- 


^ 1 


0^0_2 










C^^ 




CT1+2,|2 ,, CLEAR CT1, 

1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 1 1 1 1 i 


, 1 


3 










L A 2 




TAB, 21, ..TAB FIELD, S TO AR2 

1 1 1 1 1 1 1 1 1 1 1 1 |. i 1 1 1 1 1 1 ! 1 1 1 1 i ; I 1 1 I 1 1 


1 1 


4 










S HjL 




TAB 6 3|021 ..SHIFT TAB, 21 POS 
1 1 1 ' I 1 1 1 1 1 f 1 1 1 1 1 1 j 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 


1 1 


5 










S A 2 




TAB + 4 2|,21 1 'store AT.END 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




6 










! C 




C T 1 , , , 1 , , , , 1 i' ,^,^1^, i^J.'^ , i .,,,,, , 


. 1 


7i 










J E 




err , , ,N F 1 N D ! iN T A B 

1 j 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 


/ 


8 










C L R 




CT^2+^2^,|2^ , , , 1 , 1 , , 1 i^i'-i^i'^i'^, i^i^i^l ,2, , 11 1 1 


' 1 


9 






SUB 




C,AJ 




AR2,3| |.COMP TO T,A B 


1 1 


1 










J E A 




FIN . , 'f 1 N D 1 N T,A B 

1 1 1 J 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 


, 1 


1 1. 










I C 




CT2 1 ,,1NCRCT2, 

1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 


' ' 


1 2 










J E 

1 1 




R U + 1 0, , ,R E P E A T R O.U T ! N E 

t 1 1 ! 1 1 1 t 1 1 1 1 ! 1 t 1 j 1 1 1 1 i 1 1 t [ ( i 1 1 1 t I 


' ' \ 


1 3' 








L D 2 

! 1 


AR2+3,,18 1, SHIFT AR2| 3 POS 
> 1 1 1 I ' 1 1 i 1 1 1 1 1 1 1 1 { 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 


■' 


1 4 








J 




SUB 1 |REPEA"rsU|B 


/ 

, 1 


_ 




3 
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CLEAR: CLR M,L 

Function: Clear L most significant positions of the field whose; mpst sig 
nificant character is at M. 



Note: L must be a decimal number. 



Example: Clear the first nine character positions of the accumulator 
called TOT. 




TOT (before) 
TOT (after) 



$^100 ,00- 
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COMPARE ALPHA/NUMERIC: CA^ M,h 

Function: Compare for equality h l^ast ^i^nifi(?^nt character positions of 
ARl or Z, to the h most significant pharacters of the field spe^ 
cified b> M. 



Notes: a.) This is a bina^ry comparison ^n(^ all d^ta bit^ are cpnsidered. 
b.) L specifies the number of si^ (6) hit ch^i'^ct^rs that will be 

compared, 
c.) A maxirnuro of 10 q>v 21 cjharactiers cap be compared in ARl and 

AR2 respectfuUy, 
d.) The result of the compaifisson is refi;Qi'de4 in testable indicators 

as follows: 

Result of Comparison: 



(ARr) = (MEM) 
(ARr) / (MEM) 



JUA 
(UNEQUAIh) 



^ET 



JEA 

(PQUAL) 

SET 



Example: 



CoiTipare the two least si^gfi?,fi(;;^nt characters of ARl against 
the two most sipnjlficant characters q| the field called TR. 




^ARl (b^fo:re) ^ A ? 1 6 5 B C A ^ 

TR ^ A B C P 

ARl (after) - A ? 1 (> 5 B C A B 

Result: JEA (equal) in^icatpr set, 



^t3 i 



. Compare the two least significant char acter^ of AHl 9-gainst 
the two least significant characters of the field labeled TR. 




'i^ARl (before) = A ? 1 6 5 B € A B 
TR = A B C D 

ARl (after) =0A?l65BCAB 

Result: JUA (unequal) indicator set. 



Compare the two least significant characters of ARl against 
the 2nd and 3rd character of tha field labeled TR. 




*AR1 (before)' =^" ''a' '1 0'"A ?' :u';^'6 " 5, B C 
TR = A B C D 

ARl (after) ^ A A A ? 1 6 5 B C 

Result: JEA (equal) indicator set, 
=The functions indicated are identical for AR2 with the exception that larger 
fields can be compared. 



Z-^Z 



COMPARE NUMERIC: CNr M,L 

Function: Compare algebraicaUy h least significant characters of a signed 
number in ARl or 2, to the L ryiost significant characters of a 
signed numeric field specified by M. 



Notes: a.) If the two fields have unlike signs, the comparison is terminated 
immediately and the proper indicator set, 

b.) If L is greater than the capacity of the register spaces are as- 
sumed in the implied high order positions of the register. 

c.) The comparison terminates when all L characters at M have 
been compared. 

d.) Only the numeric bits are compared. 

e.) The results of the algebraic comiparison is stored in testable in- 
dicators as follows: 



Results of Comparison: 



JE JG JL 

(Equal) (Greater) (Less) 



(ARr) > (MEM) 
(ARr) < (MEM) 
(ARr) = (MEM) 



SET 



SET 



SET 



Example: . Compare the two least significant characters of ARl against 
the two most significant characters of the field called LMT . 



UNIVAC 



UIMIVAC^ iOOB SAAL ASSEMBLER CODING FORM 



PROGRAM. 



.PROGRAMMER. 



-FOR BEG (JARO ONtV 



LINE 
1 3 



INS 

4 5 



LABEL 
7 9 



11 13 14 15 



CN 1 



OPERANDS 



' COMMENTS 
303132 



L , MJ . / . ^ . I 



,1 „ I l^-J L. 



i ■ ■ ■ 




<AR1 (before) = 00 000 0010 
LMT = 10 

ARl (after) =00 00000010 
Result: JL (J.ess than) indicator set 
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Compare the two least significant characters of ARl against 
the two least significant characters of the field callec^ LMT. 




^ARl (before) =0000000010 
LMT = 10 

AR 1 =0000000010 



Result: JE (equal) indicator set 



'The functions indicated are identical for AR2 with the exception that larger 
fields can be compared. 
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INCREMENT AND COMPARE: IC M 

Function: Increment a two digit (2) counter whose most significant 
character is at M+2 by a decimal value store at M+4. 
Compare the result to a two digit limit whose most 
significant character is at M. 

Notes: a.) The field specified by M must be five characters in length. 
b.) The two most significant positions of the field specified by 
M contain the limit, the next two positions contain the count 
and the last position contains the increment, 
c.) The sub -functions of the instruction are as follows: 

1. The increment stored at M+4 is added to the count 
stored at M+2 and M+3. 

2. The result is compared numerically against the pre- 
determined limit stored at M and M+1. 

3. The results of the comparison are recorded in the 
testable indicators. 

Example: Determine by means of the IC instruction if the page line 

counter labeled CTR has been incremented fifty four times. 
If the condition is present branch to a sub -routine labeled 
OFL. for page compensation. 




The first increment of the counter: 

CTR (before) =54001 
CTR (after) =54011 

The fifty -fourth increment of the counter: 

CTR (before) =54531 
CTR (after) =54 54 1 

Control is then transferred to the routine labeled 'OFL' 
where the increment counter is cleared and page compensa^ 
tion is performed by the programmer. 
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JUMP: J M 

Function: Transfer program control to thq instruction stored at M, 



Example: . Transfer program contro). to the routine labeled END, 




JUMP IF GREATER: JG M 



JUMP IF LESS: 



JL M 



JUMP IF EQUAL: JE M 

Function: Transfer program control to the instruction stored at M if the 
numeric comparison indicator specified by the operation is set. 



Notes: a.) These instructions are used to test the result of a numeric com- 
parison, (CNr). 
b.) If the condition tested is not present, control will not be transferred 
and. the next instruction in the testing sequence will be executed. 



Example: A numeric comparison instruction has been executed. If the equal 
indicator is set transfer control to the routine labeled CMP. 
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JUMP EQUAL (ALPHA/NUMERIC): JEA H 

JUMP UNEQUAL (ALPHA/NUMjERIC): JUA M 

Function: Transfer program control to th^ instruction stored at M if the 
comparison indicator specified by the operation code is set. 



Notes: a.) These instructions are used to test the results of an alpha/ 
numeric comparison. (CAr) 
b.) If the condition tested is not present control will not be trans- 
ferred and the next instruction in the testing sequence will be 
executed. 



Example: Test the alpha /numeric indicators in order to determine the re 
suits of a previous alpha /numeric? compare. If the arguments 
were equal transfer control to the routine labeled PRO. 
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JUMP POSITIVE: JP M 

JUMP NEGATIVE: JN M 
JUMP ZERO: JZ M 

Function: Transfer program control to the instruction stored at M if the 
arithmetic indicator specified by the operation code is set. 



Notes: a.) These instructions are used to test the resultant sign of an arith- 
mietic operation (AMr, ARr, SMr, SRr). 
b.) If the condition tested is not present control will not be tra,nsferred 
and the next instruction in the testing sequence will be executed. ■ 



Example: . Test arithmetic indicators in order to determine if the result 
of a previous arithmetic operation was negative. If the condi- 
tion is true, transfer control to the routine labeled NEC 
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JUMP RETURN: JR M 

Function: This instruction stores the address of the ne%t §equential instruc- 
tion in the X register and transfers prograrn control t<5 tfee instruc 
tion stored at M. 



Notes: a.) This instruction provides the programmer with the facility of 

breaking program sequence and executing a subrputinej and then 
returning program control to the instruction immediately ioilowmg 
the JR instruction, 
b.) The subroutine at M must contain a JX instruction so that the re- 
turn line to the main program can be established. 



Example: Transfer prograin control to an initialized sub-routine called INT, 
perform those functions required, and return control to the main 
program. 






Note: Reference function of JX instruction, 
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JUMP RETURN EXIT: JX M 

Function: This instruction creates a jump instruction to the address specir- 
fied by the X Register and stores it at M. 



Notes: a.) This instruction is used in conjunction with the Jump Return (JR) 
instruction in order to establish the return link to the main pro- 
gram from a given sub-routine, 
b.) This instruction is normally executed as the first instruction in 
a called sub-routine. 



Example: . Establish the exit line back to the main program for an ini- 
tialize sub-routine called INT. 
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ADD TO MEMORY: AMr M,L 

Function: Adds algebraically L least significant characters of ARl or 2, to 
the L most significant characters of the field specified by M. 

Notes: a.) If the length of the Register is equal to or greater than L, the 

instruction is terminated when L characters have been added to 
memory, 
b.) If the length of Register is less than L, decimal zeroes are added 

to memory, 
c.) Except for the sign bit, zone bits are ignored in the Register. 
d.) The results of an Arithmetic instruction are recorded in testable 

indicators as follows: 

If the sum is plus (+), the positive indicator is set. 

If the sum is negative (-), the negative indicator is set. 



Examples: . Add the 5 least significant characters of Arithmetic Register 
one (ARl) to the field labeled FDI. 




ARI (before & after) = 1230004716 
FDI (before) = 5 2 3 1 

FDI (after) = 5 7 17 
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Add the 5 least significant characters of arithmetic register 2 to the 
field labeled FD2. 




AR2 (before & after) = 0^ 
FD2 (before) 

FD2 (after) 



0320 



£^A472 
00792 



Special consideration should be given on all arithmetic; processes (AR, 
AM, SR, SM) to the fact that when a negative result is developed the 
sign indications (X bits) will be generated in both the most and least 
significant locations of the resultant field. When a zero result is 
developed the zero balance indicator (Y bit) will be generated in the 
most significant location of the resultant field. A zero balance cannot 
be tested for sign (+ or -) through the use of testable indicators. All 
testable indicators remain set until another com,pare, add, subtract or 
print (if alt switch two is on/illuminated). 
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ADD TO REGISTER: ARr, M,JL 

Function: Adds algebraically h most significant charact;;ers of the field 

specified by M, to the L least significant characters of ARl o^ ^ 



Notes: a.) If the length of the Register is greater than L, deciiTial zeroes 

are added to the Register. 
b.) If the length of the Register is equal to or less than L, the inw 

struction is terminated when J^ characters have been added tp 

the Register . 
c.) Except for the sign bit, zone bits are ignored in memory. 
d.) The results of an Arithmetic instruction are recqrdod in tost-' 

cible indicators as follows: 



If the sum is plus (+), the positive indicator is set, 

If the sum is negative (-), the negative indicator is set. 



Examples: . Add the five di^it field labeled FDl to Arithmetic Re^iHt^'i" Qm 
(ARl). 



UIMIVAC 



PROGRAM, 



UNIVAC 1005 



SAAL ASSEMBLER COOING FpRM 



. PROGRAMMER _^ 











r 




— 


FOR BEG CARD ONLY 






1 


SEQUENCE 


6 


LABEL 
7 9 


10 


OF 

1 1 13 


14 


OPERANDS 
15 20 




, . , ' '• r ' 




LINE 
1 3 


INS 
4 5 


3P31 32 


40 


I'M -A 












A R 1 




F D^l^,_5^ , 


' 


"'^' '' ■■'''' i'^'i."iW'iir^i' J 


'■ "T'"y 
















, , ; , , 1 1 


. , 1 1 , , , , . , 




y 










U 


L!.^_ 






1 ' * 







FDl (before h. after) 
ARl (before) 
ARl (after) 



2 5 3 

A A A A A 5 6 2 3 
0-0005876 
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Add the five digit negative field labelefi FDZ to arithmetic register 2. 




FD2 (before & after) = 12 7 

AR2 (before) - A '■ < f ,. ^ 7 6 9 5 4 6 

AR2 (after) ^ > * - 7 6 9 4 19 



^ •»- *j[j^ 



SUBTRACT FROM MEMORY; SMr M,L 

Function: Subtracts algebraically L least significant characters of ARl or 
2, from the L most significant characters of the field specifii^d 
by M. 



Note: This instruction operates identically to the AM instruction, except 

that the operation is subtraction. Otherwise the notes under the AM 
instruction apply. 



Examples: . Subtract the 5 least significant characters of ARl from the 
field labeled PNl. 



UNI VAC 



UIMIVAC* 1006 



SAAL ASSEMBLER CODING FORM 



PROORAM. 



, PROGRAMMER. 



-FOR PEC CARD ONLY 



LIR 
1 3 



iff 



LABCL 
6l7 9tl0 



OP 
1 13il4ilS 



S M 1 



OPERANDS 



20 



PN 1 , 5 I 

I i,,il„ i iMi 111 ,1 nl.iJ i I „l...,l 1,1 ■ l„ 




I COMMENTS 
303132 AO 



ARl (before & after) =AAAAAA1976 
PNl (before) = 3 9 8 7 8 

PNl (after) ^ 3 7 9 2 
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. Subtract the 5 least significant characters of AR 2 from the field 
labeled PN2» 




AR2 (before & after) = A '*■ 

PN2 (before) = 

PN2 (after) 



A 6 9 3 7 
6 Q 
9 3 7 
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SUBTRACT FROM REGISTIE^R: SRr M,L 

Function: Subtracts algebraically L most significant characters of the field 
specified by M, from the L least significant characters of ARl or 
2. 



Note: This instruction operates identically to the AR instruction, with the 

sole exception that the operation is a subtraction. Otherwise the notes 
under the AR instruction apply. 



Examples: . Subtract the 5 digit field labeled PNl from Arithmetic Register 
one (ARl). 



UNI VAC 



UIMIVAC* lOOB SAAL ASSEMBLER COOING FORM 



.PROGRAMMER. 



-FO|R BEG CARD ONLY 



LINE 
1 3 



LABEL 

7 9 



11 13 MIS 



S R 1 



OPERANDS 



20 



I COMMENTS 
303132 



PN 1 , 5 I 

1 .1 I .1, il 1 L. 




I I I ■ ■ L l__l 



PNl (before & after) = 6 5 3 

ARl (before) =AAAAAAA957 

ARl (after) =0000000304 

. Subtract the 5 digit field labeled PN2 from arithmetic register 
2. 
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UIMIVAC* iOCB 



SAAL ASSEMBLER CODING FORM 



PROGRAM^ 



.PROGRAMMER. 



-FOR BEG CARD ONLY 



SEOUE 



LINE 
1 3 



<CE 



LABEL 
7 9 



11 131415 



$ R2 

—I — 1_ 



OPERANDS 



20 



P N 2 , 5 I 




' COMMENTS 
303132 40 



PN2 (before & after) = 7 6 5 6 

AR2 (before) = A-*- A 7 6 6 

AR2 (after) = -* 5 
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MULTIPLICATION: MUL M,L 

Function: Multiply L most significg^nt characters of the field specified by M 
by the value previously stored in ARl and plg.ce the product in 
AR2. 



Notes: a.) L must be a decimal number ranging from one to eight. 

b.) The multiplier must be previously stored in ARl and must be 
less than ten digits in length and have sign deleted. 

c.) AR2 must be cleared to spaces before the Multiplication instruc- 
tion is executed. 

d.) Both the Multiplier (ARl) and the Multiplicand (MEM) m\;ist be 
positive values. 

e.) A imammum product of 17 decima,! digits can be developed. 

f.) The result is formed in AR2 and is right justified with zero fill. 

g.) Testable indicators are not set or affected by this instruction. 

Example: Multiply two four digit numbers labeled WSl and WS2. 



UIMIVAC 



UNIVAC® 1P05 



SAAL ASSEMBLER CODINp FORM 



PROGRAM*,,^ 



PROCSRAMhjteR.,.-^ 




WSl 

ARl (before) 

AR2 (before) 

WS2 



= A-*- 



16 5 
A 1 6 5 

— ^ A 

10 2 5 



AR2 (after) 



= 



16 9 12 5 
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DIVISION: DIV M,L 

Function: Divide AR2 by the h most significant characters of thp field spe- 
cified by M and place the results in ARl and 2. 

Notes: a.) L must be a decimal number ranging from one to seven, 

b.) The dividend must be previously stored in AR2 and miust be less 
than thirteen digits in length. If signed, sign must be deleted. 

c.) ARl must be cleared to spaces before the Division instruction is 
executed. 

d.) Both the divisor (MEM) and the dividend (AR2) must be positive 

values, subsequently testable indicators are not set or affected by this 
instruction. 

e.) Seven whole numbers are developed as the quotient and will ap- 
pear in ARl right justified. That is if the length of the dividend 
is greater than 7, there must be less than 9,999,999 difference in 
the absolute v9.1ues of the dividend and the divisor. 

f ,) Eight decimal and nine remainder of the quotient are developed 
and will appear in AR2 left justified. 

g.) If the divisor is zero, the result will be blank. 

Example: Divide WSl 3 digits into WS2 (5 digits). 



UN I VAC 



UNflVAC® aoas 



SAAL ASSEMBLER CODING FORM 



PROGRAM^ 



.PROGRAMMER. 



• FOR BEG CARD ONLY 



LINE INS 
1 3 4 51 



LABEL 
7 9 



11 131 



IN ? 



C L R 

— ' Lr- 



P I V 



OPERANDS 



15 



' COMMENTS 
30 31 32 



W 5 2 , 5 i 



-I I I I I L 



-I 1 I I 



ARl ,10, 




WSl 

WS2 

ARl (before) 

AR2 (before) 

ARl (after) 

AR2 (after) 



1 2 
5 5 3 1 



= 0-* ^0 5 5 3 1 

0000 00043 
= 1 5 8 73 1 7 4 p 



Decimal 
Remainder 



Quotient 
Remainder 
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TRANSLATE INTRODUCTION 

The Translate Process for the UNIVAC 1005 permits the translation of 
an entire record to be accomplished by a single instruction. 

The Translate Instruction functions, quite simply: 

All of the characters of the translated code are entered into Core 
Storage in the form of a reference table (Translate Table) at or be-r 
fore the start of a run. 

The bits of each character of the code to be translated, acting as 
address codes, call the translated character code out of the Trans- 
late Table during the Translate Instruction. 

The translated codes substitute themselves for the codes to be trans- 
lated in the M (Operand) Address of the Translate Operation. This 
leaves a fully translated record in the M Address locations at the end 
of the operation. 

The UNIVAC 1005 uses a code when addressing its Core Storage. The 
Address Control recognizes the code for the original character and re- 
lates this with a specific storage location containing the translate 
character. 

With practically all of the codes used in data processing, be they 5", 6-, 
7-, or 8-Track, a maximum of six tracks are valid or significant as far 
as character code formation is concerned. The other tracks serve for 
parity or functional control purposes. 

By using six significant tracks (or levels) of the code to be translated for 
address control, one level for Row Address control and the other levels 
for Column Address control, the UNIVAC 1005 Translate Process is 
practically universal in its application to code translation. 

To change from one translation to another can require nothing more than 
changing the translation table in the storage. 

The Translate Process comibines simplicity of programming with effi^ 
ciency of operation to obtain a wide scope of translating abilities. 



GENERAL DESCRIPTION OF THE TRANSLATION TABLE 

Figure 1 illustrates the required format of the Translation Table insofar 
as it is determined by the 1005 circuitry, and is intended to give a cor- 
rect approach to the planning of the table. Figure 1-A is a samiple chart, 
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ORIG. 
CHAR. 



BIT CONFIGURATION 


OF ORIG. 


CHARACTER 
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- 
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1 


1 
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1 


- 
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1 
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i^ 
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1 
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1 
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1 


1 
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1 


- 
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1 
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1 
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- 





1 


1 
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1 
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1 
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1 
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1 
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1 1 


- 
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1 


1 
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1 


1 


1 


«► 


1 


1 





1 


- 


1 





1 





- 





1 





1 


>► 


1 








1 1 


► 








1 


1 


.► 





1 


1 





1^ 


1 


1 








,► 


1 












MOD 1 
MEM. 
LOC. 



0081 
0082 
0094 
0095 
0096 
0097 
0098 
0099 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
0112 
0113 
0114 
0115 
0116 
0117 
0118 
0119 
0120 
0121 
0122 
0123 
0124 



NEW 
CHAR. 
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BIT CONFIGURATION 


OF ORIG. 


CHARACTER 


|X|Y 
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4 
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1 
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1 


' 1 
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1 
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" 1 1 
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1 


- 1 
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1 
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1 1 


- 1 

► 1 1 
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1 
1 
1 
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1 
1 

1 




1 1 

1 

1 

1 1 


- 1 1 





1 


1 


- 1 


1 


1 


1 


- 1 1 


1 





1 


- 1 1 





1 





- 1 


1 





1 


- 1 1 








1 1 


- 1 





1 


1 


- 1 


1 


1 





- 1 1 


1 








- 1 1 












MOD 1 
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LOC. 


■ 


NEW 
CHAR. 


0125 




0126 


-«»• 




0127 


-*- 




0128 


-^ 




0129 


-^ 




0130 


_ 




0131 


■*■ 




0132 


— 




0133 


-*- 




0134 


— 




0135 


-*• 




0136 


-^ 




0137 


-*- 




0138 






0139 


-*' 




0140 






0141 


-*■ 




0142 


-^ 




0143 


-^ 




0144 


-»- 




0145 


-*■ 




0146 


-*- 




0147 


-*- 




0148 


-*■ 
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-»- 
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-*- 
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-*' 




0152 


-*~ 
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■*■ 
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-*■ 




0155 







FIGURE 1. 



ORIG. 
CHAR. 



BIT CONFIGURATION 
OF ORIG. CHARACTER 

■X|Y|8|4|2|1, 

- 11111 

- 111111 

- 

o_ p_ 1 

FIGURE 1-A 

- 2 - 




NEW 
CHAR. 



1 
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filled in, to illustrate a possible input translation to the 1005. 

Fig. 1 represents the sixty-four (64) characters that are recognized by 
the 1005. These characters are shown in the table by bit configurations. 
Zero represents a bit absent and 1 represents a bit present. Therefore, 
the programmer must have a six level code showing the bit configuration 
for each letter, number or special character: 



X Y 8 4 2 1 



Bit Bit Bit Bit Bit Bit _ * /• xS-3 80 col ) 

Abs Pres Abs Pres Abs Abs ~ ' 

In the context of the translation instruction, this pattern has two mean- 
ings: 

Meaning 1: It is the pattern of a character in the original code as it 
appears in 1005 storage before translation. 

Meaning 2: This is the code that Address Control recognizes to re- 
late to a specific storage location containing the translate 
character. 

Since the bit patterns are arranged by the sequence as addresses, they 
are in no meaningful sequence as original code characters. 

The Original Character box will contain the character that is equal to the 
bit configuration shown directly to the right on the same line: 

Orig. 
Char. 



(BCD) [T\-^ 1 I [0126 -^ J (XS3) 



The Mod. 1 Mem. Lockbox refers to the location in memory that will 
contain the new character. Note that the translate table is a fixed area in 
Module 1 with two characters at location 0081 and 0082 and sixty-two (62) 
more characters starting at location 0094 and continuing to 0155. This 
correspon ds with t he l ayout of the translation tables in that entry 126 of 
the table, ( | 0126 I -*' ! J I ) a J will be entered in position 0126 of memory. 



PLANNING THE TRANSLATION TABLE (Ref . Figure 1 -A) 

To construct the translation table, the first step is to examine the bit 
patterns of the character to be translated. Having found the bit configu- 
ration in the table (under Bit Configuration of Orig. Character) write the 
character to be translated in the small box at the left. Next, fill in the 
corresponding small box on the right (under New Char.) with the resul- 
tant UNIVAG 1005 character desired. 
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Loading the translate table into memory is easily accomplished in the 
data division of the programi. Recommended procedure is to define the 
areas in CRD, PRT, PCH. Immediately follow this with ORG 0081 to set 
the Address Control to the beginning of the translate table. Next, code a 
literal instruction with +2 in the operation field and two characters in the 
operand field. These two characters will be the first two entries under 
NEW CHAR, corresponding to 0081 and 0082. Note: The use of the 
literal instruction directs the assembler to move the number of charac- 
ters specified in the Op field from the operand field to sequential core 
locations starting at 0081. It is now necessary to reposition Address 
Control to the next position of the translate table. This is accomplished 
with an ORG 0094. Next, code a literal instruction with +31 in the oper- 
ation field and 31 characters in the operand field. These characters are 
found under NEW CHAR, corresponding to 0094 thru 0124. Next, code 
another literal instruction with +31 in the operation field and 31 char- 
acters in the operand field. These characters are found under NEW 
CHAR, corresponding to 0125 thru 0155. This connpletes the coding 
necessary and upon execution of loading the program the translate table 
will be properly positioned in memory. Following is the data division of 
a sample program showing the necessary coding for a translation from 
BCD to XS-3. 





Beg 








CRD 






FDl 


- 


1 




FD2 


PRT 


7 




PRl 


- 


1 




PR 2 


PCH 


7 




PCI 


- 


1 




PC2 


- 


7 






ORG 


008 1 






+ 2 


; ( 






ORG 


0094 






+ 31 


13 7::%ZS4 8 /2 5fliV#X--C:< 


,W\#U9T6@Y 




+ 31 


- JLP! JiIBMQAKNAE$G>+? 


.F=) DRCO*H&£ 




ORG 


0373 






STA 







This chart and its explanation cover the needs of translation into BCD. 
It is simple to punch the translation characters into a card and load it 
into the 1005 table area. For translating into foreign codes, it is neces- 
sary to load the bit patterns of the foreign code into the table. Further 
planning is needed to determine the proper card punching to obtain these 
bit patterns. 
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TRANSLATE: TRL M,L 

Function: Replace L most significant characters of the field specified by M 
with their positional equivalent as dictated by the translate table. 

Notes: a.) L must be a decimal number less than 961. The entire operand 
must be located in the 1st bank. 

b.) Any combination of 64 possible U1005 6 bit characters can appear 
in the translation table, 

c.) Prior to executing the translate instruction the translate table is 
stored in memory locations 0081, 0082, 0094 - 0155. 

d.) The M expression specifies the most .significant location of the 
field to be translated. The conversion proceeds from the nn.ost 
significant character to the least for L characters. 

e.) The TRL instruction replaces each character in the field to be 
translated with a character selected from the translate table. 
The basis for selecting the replacement character is the Boolean 
value of the character to be replaced. 

f.) The contents of the translate table are not altered by the instruc- 
tion, unless the translate table it'self is translated. 



Example: A three character field containing three 6 bits configurations 

110001 110010 110011 is labeled FDl. Those 6 bit configura- 
tions are the BCD (Binary Coded Decimal) codes for the charac 
ters ABC. FDl is to be printed on the U1005 and must be trans 
lated from BCD to UNIVAC 1005 XS-3 code. The first four 
instructions load the new translate table. 























/ 


UNIVAC 


UIMIVAC® lOOS 


SAAL ASSEMBLER CODING FORM / 


PROGRAM, 


PROGRAMMFR 


nATF / 


















\ 

10 










SEQUENCE 


6 


LABEL 
7 9 


OP 
11 13 


14 


OPERANDS 
15 20 30 




LINE 
1 3 


INS 

4 5i 


31 32 40 1 












l-,P,R 




K 1 , 6 2 1 i ' 1 / 












S,P,R 




T R 1 , 6 2, 1 ! , 1 / 












■-Ai 




•^.2,' ,2, , 1 1 j ,,,!,,/ 




1 








S,A,1 




T P / 

t^i t ' r 1 i 1 ) 1 1 1 1 t 1 1 1 1 1 1 ! 1 1 1 1 1 I 1 ( 1 






^^, 




LJ 









2-54 



The translate function is now executed. 




The resultant characters stored in FDl are the XS-3 equivalent for the alpha 
character ABC. 



2-55 



STORE ZERO SUPPR^l^SEP: SZS M,L 

Function: Store ascending |j least significant characters from AR2 into the 
L most significant characters of the field specified by M sup- 
pressing all leading zeroes. 



Notes: a.) L must be a decimal number. 

b.) L characters are transferred in ascending order (least to most) 

from AR2 to the paost significant positions of the field specified 

by M. 
c.) Zero suppressing will continue until some character other than a 

zero or space is decoded, 
d.) When L is greater tl;ian the capacity of AR2 the receiving field 

will be space filled. 



Example: Store the five least significant positions of AR2, suppressing all 
leading zeros, into the field labeled TOT. 




AR2 (before) = 0^ 

TOT (after) 

AR2 (after) = A -^ 



■00015 

A A A 1 5 
A A A 1 5 
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LOAD WITH SIGN: LWS M,L 

Function: Load ascending L most significant numeric characters from the 
field specified by M, into the L least significant character posi- 
tions of AR2. 

Insert a sign in the LSL position of AR2 on the basis of the low- 
order "X". 



Notes: a.) L must be a decimal number. 

b.) L most significant characters of the field specified by M are 

transferred in ascending order to the L least significant positions 

of AR2. 
c.) The LSL position of AR2 is examined and a sign is inserted. If 

the value in AR2 is positive it is left shifted one position and a 

space (plus sign) is inserted in the least significant character of 

AR2. If the value in AR2 is negative it is left shifted one position 

and a minus (negative sign) is inserted in the least significant 

character of AR2. 
d.) When L is less than the capacity of AR2 the remaining positions 

of the register are space filled, 
e.) When L is greater than the capacity of the register truncation 

will occur and the nnost significant characters of the field will be 

deleted, 
f .) All non-numeric bits are deleted by this instruction. 



Example: . Load a five digit negative field called SUM into AR2 inserting a 
sign in the LSL character of AR2 based on the presence or 
absence of the low - order "X" bit. 




SUM 
AR2 



= A- 



6 15 
A 6 1 5 - 
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Load a five digit positive field call ACC into AR2 inserting a 
sign in the LSL ch^-racter of AR2 based on the presence or 
absence of th^ Low •' order "X" bit. 




ACC 
AR2 



= A 



5 1 5 
A 5 1 5 A 
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LOAD NUMERICS: LN^ 



M,L 



Function: Load ascending L most significant characters from the field spe^ 
cified by M, into the L least significant characters of ARl or 2. 
During the transfer all zone bits are changed to binary zeroes. 



Notes: a.) L can be a decimal number ranging from 1 to 21 depending upon 
which AR has been specified by the operation code, 
b.) If a field contains less characters than the register capacity the 

remaining positions of the register will be space filled, 
c.) If a field contains more characters than register capacity the 
surplus positions will be truncated. 



Examples: Transfer a four character constant Kl into the four least signifi- 
cant positions of ARl. 




*AR1 (before) 
Kl 
ARl (after) 



= AA00134567 
A B C D 

= A A A A A A 1 2 3. 4 
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Transfer a two char^icter constant from Kl into the two least sig- 
nificant positions of ARl, 




*AR1 (before) =AA001 34 567 
Kl = A B C D 

ARl (after) =AAAAAAAA12 

Since the most significant position of the field is the character spe 
cified by the address M, the two m.ost significant characters of Kl 
were transferred. 



Transfer a two character constant from Kl beginning with LSL char- 
acter into the two least significant positions of ARl. 



UN I VAC 



UIVaiVAC* iOOS SAAL ASSEMBLER CODING FORM 



PROGRAM. 



^PROGRAMMER. 



SE0U6 



LINE 
1 3 



INS 
4 5 



-^ 



11 13 MIS 



L N 1 



fOR BEG CARD ONLY 

l Hl i i i n ! iiiii in i n iii II , m il ii , ,1 1 ii i i n| i i |i|iiiii 1 1| 
OPERANps 



20 



303132 



Kl + 2 , 2, , 




I COMMENTS 



'ARl (before) 
Kl 
ARl (after) 



AA00134567 
A B C D 

AAAAAAAA34 



Since the most significant position of the field is the character spe- 
cified by the address M + 2, the two least significant characters of Kl 
were transferred. 

>The functions indicated are identical for AR? with the exception that larger 
fields can be manipulated. 
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STORE EDITED: SED M,L 

Function: Store ascending L least significant characters from AR2 into the 
L most significant positions of the field specified by M. Suppress 
all leading zeroes and edit the field according to a fixed pattern. 



Notes: a. 
b. 



c. 



d. 



e. 



f. 



L must be a decimal number. 

L characters are transferred in ascending order (least to most) 
fronn AR2 to the L most significant positions of the field speci- 
fied by M. 

The field will be zero suppressed until some character other 
than a zero or space is decoded. 

A period is inserted in the fourth least significant position of 
AR2. 

Commas are inserted for separating significant values when they 
exist. If the integer value of the field is less than 1,000 commas 
will not be inserted. 

The rules for truncation and space fill are the same as for store 
ascending. 



Example: Store AR2 edited into the print-buffer. 




AR2 (before) 
PRT (before) 
AR2 (after) 
PRT (after) 



= A-*- 



— A 14 15- 

AAAAAAAAAA 

= A-« A 1,400.15- 

A 1 , 4 . 1 5 - 
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PUNCH TEST: PTE 

Function: This instruction tests the ready status of the Punch Unit. Con- 
trol will not be transferred to the next instruction in sequence if 
the Punch Unit is still active. 



Notes: a.) This instruction is normally given following a Punch command 
(XF PUN) and prior to the first transfer of new data into the 
Pun ch - buff e r . 
b.) This instruction insures that information will not be transferred 

into the Punch-buffer while it is in the process of unloading, 
c.) Optimum utilization of the Punch -Test instruction will provide 
the maximum overlap of processing with punching. 



Example: Test the Punch before storing AR2 in the Punch-buffer. 




B. INSTRUCTION REPERTOIRE - CARD SYSTEM EXTERNAL FUNCTIONS 

The UNIVAC 1005 Card Processing system has been designed around 
a single address, internal programmed processor and includes as second- 
ary units the following: 

- Integrated High Speed Printer 

- Integrated or free standing Card Reader 

- Free standing Punch Unit or Read /Punch Unit 

- Optional free standing Auxiliary Reader 

The Card System External Function instructions pertain to Class III 
and are explained in detail on the following pages. 



Class III: Class III instructions are Input /Output or External Function 

Commands, and contain a mnemonic code in the "M" portion of 
an instruction indicating the I/O device or devices to be initiated. 
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READ CARD: XF AREA 

Function: This instruction reads a full 80 colunnn card into the U1005 input 
Card-buffer. 



Notes: a.) The input Card-buffer area is 80 locations in length, beginning 
with memory location 1 through memory location 80. 

b.) Input Card-buffer locations correspond to card columns, thus a 
character punched in column 1 will be stored in location 1, a 
character punched in column 2 will be stored in location 2 and 
so on. 

c.) As each column is read it is automatically translated from 
Hollerith card code to XS - 3. 

d.) The mnemonic operand field must be preceded by a space. 

(For illustration purposes this space will be indicated by a A for all XF 
instructions) 

Example: Read a card from the Main Reader. 



UIMIVAC 



UNiVAC* loas 



SAAL ASSEMBLER COOING FORM 



PROGRAM^ 



.PROGRAMMER. 











r 




— 


FOR BEG CARD ONLY 






SEQUENCE 


6 


LABEL 
7 9 


\ 

10 


OP 
11 13 


14 


OPERANDS 
15 20 




\ 


LINE 
1, 3. 


INS 
4 5 


303132 


\ 












X,^ 




AR.e.a 1 , , 1 ' , 1 / 


























u 
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PRINT -SPACE 



ONE 



XF APRl 



TWO 



XF APR2 



Function: This instruction prints the contents at the Print-buffer and 
spaces the paper one or two lines depending on the numeric 
modifier specified. 



Notes: a, 
b, 



Example: 



The Print-buffer area is 132 locations in length, beginning with 
memory location 16 1 through memory location 292. 
Print-buffer locations correspond to printing positions, thus, a 
character stored in memory location l6l will be printed at print 
position one, a character stored in memory location 162 will be 
printed at printed position two; and so forth. 

The Print-buffer area is automatically cleared to spaces follow- 
ing the execution of each Print command. 

All Printer spacing occurs subsequent to printing, or in other 
words the contents of the Print -buffer is printed, the Print-buffer 
is cleared and then the printer form is advanced. 
The mnemonic operand field must be preceded by a space. 

Print the contents at the Print-buffer and advance the form two 
lines. 




With Alt Switch 2 on/illuminated on all print commands an automatic 
ejection (skip 7) occurs when a one (1) punch is detected in the forms 
control tape. This condition is testable. A JG condition is set if the one 
(1) punch has not been detected. A JL condition is set when the one (1) 
punch has been detected. These settings remain testable until another 
card, print or paper tape I/O command, compare, add or subtract in- 
struction is executed. 
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PRINT - ADVANCE 7 



XF APR7 



Function: This instruction prints the contents at the Print -buffer and ad- 
vances the paper until a one, two, four, punch is detected in the 
control loop. 



Notes: a. 
b. 



The Print -buffer area is 132 locations in length, beginning with 
memory location 161 through memory location 292. 
Print-buffer locations correspond to printing positions, thus a 
character stored in memory location l6l will be printed at print 
position one, a character stored in memory location 162 will be 
printed at print position two, and so forth. 

The Print-buffer area is automatically cleared to spaces follow- 
ing the execution of the print command. 

Once the forms advance function of the PR7 instruction is initi- 
ated, control is returned to the next instruction in sequence and 
further processing is overlapped during the actual form advancing 
The first line of a form is normally indicated by a control punch 
in all channels of the printer control loop. Hence, an advance 7 
would mean advance the form to the 1st line of the next page. 
The mnemonic operand field must be preceded by a space. 
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PUNCH: XF A PUN 

Fimction: TMs mstructioit piinclies tlie 80 coliiiriiii card image in the P«iick- 
buffer « 



Notes: a.) The PBnch-biiffer area is 80 locations in length, beginning witli 
memory location E93 through memory location 372. 

b.) Punch -buffer locations correspond to card columns, thus a char- 
acter stored in location 293 will be punched in card column 1, a 
character stored in 294 will be punched in card column 2 and so 
on. 

c.) The Punch-buffer is not cleared following the execution of the 
punch instruction, 

d.) Once the punch cycle has been initiated, control is returned to 
the next instruction in sequence and further processing is over- 
lapped during the punch-cycle. 

e.) As each column is punched it is autonnatically translated from 
XS-3 code to Hollerith card code. 

f.| The mnemonic operand field must be preceded by a space. 



Example: Punch the card image stored in the Punch "bijffer. 
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READ - PRINT - SPACE ONE: XF A RPR 

Function: This instruction reads a full 80 column card into the U1005 input 
Card-buffer, prints the contents of the Print-buffer and advances 
the printer form one line. 



Notes: a.) The Read-Print instruction is a combination of the Read Card (XF 
REA) and the Print (XF PRl) instructions. All notes pertaining to 
these instructions are applicable to the Read-Print instructions. 
b.) During the Read-Print execution cycle both l/O devices will func- 
tion concurrently, with the execution time of the faster periph- 
erial being overlapped by the slower one. 

For example, in the case of a 400 CPM reader and a 600 LPM 
printer, the execution time required to read a card is sufficient 
so that the print cycle can be completed concurrently, 
c.) The mnemonic operand field must be preceded by a space. 

Example: Read the next card into the Card-buffer, print the contents of the 
Print-buffer and advance the printer form one line. 




2-67 



READ - PRINT - SPACE TWO: XF ARP2 

Function: This instruction reads a full 80 column card into the U1005 in- 
put Card-buffer, prints the contents of the Print -buffer and 
advances the printer form two lines. 

Notes: a.) All notes pertaining to the READ -PRINT -SPACE ONE (XF 

RPR) instruction are applicable to the READ -PRINT -SPACE 
TWO instruction, 
b.) The mnemonic operand field must be preceded by a space. 



Example: Read the next card into the Qard-buffer, print the contents of 
the Print -buffer and advance the printer form two lines. 
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READ - PUNCH: XF ARPH 

Function: This instruction reads a full 80 column card into the U1005 input 
Card-buffer and punches the 80 column card image in the Punch- 
buffer . 

Notes: a.) The READ -PUNCH is a combination of the Read Card (XF REA) 
and the Punch (XF PUN) instructions. All notes pertaining to 
these instructions are applicable to the READ -PUNCH in- 
struction. 

b.) rhiring the READ-PUNCH execution cycle, I/O devices will 
function concurrently with the execution time of the faster 
peripheral being overlapped by the slower one. 

c.) The mnemonic operand field must be preceded by a space. 



Example: Read the next card into the Card -buffer and punch the contents 
of the Punch -buffer . 
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READ-PRINT "PUNCH: XF ARPP 

Function: , This instruction reads a full 80 column card into the U1005 input 
Card-buffer, prints the contents of the Print-buffer, advances 
the printer form one line, and punches the contents of the Punch- 
buffer. 



Notes: a.) The Read-Print-Punch instruction is a combination of the Read 
Card (XF REA), the Print (XF PRl), and the Punch Card (XF 
PUN) instructions. All notes pertaining to these instructions are 
applicable to the Read-Print-Punch instruction, 
b.) During the Read-Print-Punch execution cycle, all three I/O de- 
vices will function concurrently, with the execution time of the 
faster peripherial being overlapped by the slower one. Ref. 
Read-Print Inst, 
c.) The mneiTionic operand field must be preceded by a space. 

Exam.ple: Read the next card into the input Card-buffer, Print the contents 
of the Print-buffer, space the printer form one line, and punch 
the contents of the Punch-buffer. 



SAAL ASSEMBLER CODING FORM 
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FORMS ADVANCE: XF ASK^ 

XF ASK4 

XF ASK7 

Functions: These instructions wiU advance the printed forrn as indicated by 
the forms control-loop. 



Notes: a.) The Print-buffer area is not cleared following the executioii of a 
skip command, 
b.) Once the forms advance qornniand ha^ b^en initiated cpntrol is 
returned to the next inst^uctipn in sequence and furtheir prpcess- 
ing is overlapped dv^ring the j^-ctual form a<jivancing. 
c.) The mnemonic operand field must be preped^d by a space* 

Example: Advance the printer fprm until a channel two punch is detepted 
in the control loop. 
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READ CODE IMAGE: XF ARCI 

Function: This instruction reads a full 80 column card into the U1005 Card- 
buffer. The capacity of an 80 column card is expanded by allow- 
ing two columns of data to be obtained from what would ordinarily 
be one card column. At the same time, automatic code transla- 
tion is suspended. Subsequently, the U 1005 Card-buffer is in- 
cremented by 80 positions. 

Notes: a.) The input Card-buffer area is 160 locations in length, beginning 
with memory location 1 through memory location 160. 

b.) Input Card-buffer locations correspond sequentially to card 
columns. Thus, a cpnfiguration punched in card column 1 will 
be stored in memory locations 1 and 2, a configuration punched 
in card column 2 will be stored in memory locations 3 and 4 and 
so on. 

c.) This instruction increases the data handling capacity of the 

U1005 in that the primary design is to combine in one card form 
the compact 6 -position UNIVAC XS-3 code with the 12 -position 80 
column punched card code. 

d.) The mnemonic operand field must be preceded by a space. 



Example: Read a card from the Main Reader in Code Image mode. 
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PUNCH CODE IMAGE: XF APCI 



Function: This instruction punches the card image located in the Code 
Image Punch -buffer into an 80 column card. 



Notes: a. 
b. 

c. 
d. 



e, 

f. 



The Code Image Punch-buffer is 160 locations in length begin- 
ning with memory location 293 through memory location 452. 
Code Image Punch-buffer locations chronologically correspond 
to card columns. Thus, the data stored in locations 293 and 294 
will be punched in card column 1, data stored in locations 295 
and 296 will be punched in column 2 and so on. 
The Code Image Punch-buffer is not cleared following the exe- 
cution of the PUNCH CODE IMAGE instruction. 
Once the punch cycle has been initiated, control is returned to 
the next instruction in sequence and further processing is over- 
lapped during the punch cycle. 

The autonmatic XS-3 to 80 column code is suspended. 
The mnemonic operand field must be preceded by a space. 



Example: Punch the card image stored in the Code Image Punch -buffer . 
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READ AUXILIARY CODE IMAGE: XF ARXC 

Function: Read a card from the Auxiliary Reader in Code Image mode. 

Notes: a.) The READ AUXILIARY code image instruction places the prior 
card read in output stacker No, 1. 
b.) All notes pertaining to the Read Code Image instruction (XF RCI) 

are applicable to the Read Auxiliary Code Image function. 
c.) The mnemonic operand field miust be preceded by a space. 



Example: Read a card from the Auxiliary Reader in Code Image Code. 
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READ AUXILIARY WITH STACKER SELECT: ONE XF lARXl 

TWO XF ARXZ 

THREE XF iARX3 

Function: This instruction reads a full 80 column card from the Auxiliary- 
Reader into the U1005 input Card-buffer and places the prior 
card read in output stacker 1, 2 or 3 as designated by the nu- 
meric digit in the third position of the mnemonic operand field. 

Notes: a.) All notes pertaining to the Read Card instruction (XF REA) are 
applicable to the READ AUXILIARY instruction, 
b.) The mnemonic operand field must be preceded by a space. 



Example: Read a card from the Auxiliary Reader and place the prior 
card read in Stacker 2, 
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PUNCH WITH STACKER SELECT; XF APSS 

Function: This instruction punches the 80 column card irnage in the 

Punch -buffer and places the card being punched in the select 
stacker. 

Notes: a.) All notes pertaining to the PUNCH instruction (XF PUN) are 
applicable to the PUNCH SELECT STACKER command, 
b.) The mnenaonic operand field must be preceded by a space. 



Example: Punch the card image stored in the Punch-buffer and place 
that card in the select stacker. 
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|ie:ad/read punch: xf arrp 

Function: This instruction reads a full 80 column card from the punch unit 
into the 1005 input Read /Punch Card -buffer and punches a fuU 
80 columns from the output Read/Punch Card -buffer into the 
second prior card read. 

Notes: a.) The input Read/Punch Card-buffer area is 80 locations in 

length, beginning with memory location 293 through memory 
location 372. 

b.) Read /Punch Input Card-buffer locations correspond to card col- 
umns, thus a character punched in column 1 will be stored in 
location 293, a character punched in column 2 will be stored in 
location 294 and so on. 

c.) Since the Read/Punch Input Card -buffer locations constitute the 
area normally reserved for the Punch-buffer, memory locartion^ 
373 through 452 are used for punching. Subsequently, any data 
in these locations during execution of the RRP instruction will 
be punched into the second previous card read. 

d.) As each column is read, it is automatically translated from 
Hollerith card code to XS-3. 

e.) The mnemonic operand field must be preceded by a space, 

Example: Read A card from the Read/Punch Unit Station 1 and punch the 
card in Station 3. 
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READ /READ PUNCH WITH STACKER SELECT: XF ARRS 

Function: This instruction reads a full 80 column card from the Read/ 
Punch into the U1005 Read/Punch Card-buffer and punches a 
full 80 columns from the output Read/Punch Card-buffer into 
the second prior card read, placing that card in the selected 
output stacker . 

Notes: a.) The READ/PUNCH READ STACKER SELECT instruction is an 
offset of the READ/PUNCH READ instruction (XF RRP). All 
notes pertaining to the Read/Read Punch instruction (RRP) are 
applicable to the READ/PUNCH READ STACKER SELECT in- 
struction, 
b.) The mnemonic operand field must be preceded by a space. 



Example: Read a card from the Read/Punch Unit Station 1 and punch and 
stacker select the card in Station 3. 
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READ /READ PUNCH CODE IMAGE: XF ARRC 

Function: This instruction reads a full 80 column card from the Read/ 
Punch unit into the U1005 Read/Punch Card-buffer in Code 
Image mode and punches a full 80 columns from the output 
Read/Punch Card-buffer into the second prior card read in 
Code Image mode. 

Notes: a.) All notes pertaining to the READ CODE IMAGE instruction 
(XF RCI) are applicable to the READ/READ PUNCH CODE 
IMAGE instruction. 

b.) The input buffer is 160 locations in length beginning with mem- 
ory location 293 through memory location 452. 

c.) Since the input buffer locations constitute the area normally 
reserved for the Punch-buffer, memory locations 453 through 
612 are used for punching. Subsequently, any data in these 
locations during execution of the RRC instruction will be 
punched into the previous card read. 

d.) The mnemonic operand field must be preceded by a space. 

Example: Read a card from the Read /Punch Unit Station 1 in code image 
mode and punch the card in Station 3 in code image mode. 
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HALT: XF AHLT 

Function: This instruction brings the computer to an orderly halt. 



•Notes: a.) All I/O functions in processes will be completed before the halt 
will be effective, 
b.) If the U1005 is restarted following a HALT the next instruction 

in sequence will be executed. 
C.) The mnemonic operand field niust be preceded by a space. 



Example: Halt the computer 
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C. INSTRUCTION REPERTOIRE - PAPER TAPE EXTERNAL FUNCTIONS 
AND CONDITIONAL TESTS 

1. PAPER TAPE EXTERNAL FUNCTIONS 

The Paper Tape Reader and Paper Tape Punch provide the UNIVAC 
1005 with the ability to use paper tape as a direct input media and 
paper tape punch as a direct output media. The reader will accept 
any form of 5-, 6-, 7- or 8- track tape providing odd-parity checking 
when desired. The punch will perforate the aforementioned track 
tape codes providing odd-parity perforating if desired. 

Paper tape reading and punching operations are controlled by the 
program. The input area starts with the first position of memory 
module one and will extend for the Tape Block length. Output area is 
designated to start at 0293 and extend for the Tape Block length. So 
that a wide variety of tape codes can be handled, the Paper Tape 
Reader and Punch functions to transmit or perforate an exact image 
of all or part of each tape frame. This selection is through program 
control which specifies 80 column read m.od^ for 6 data track read- 
ing and punching, Code Im.age mode for 8 tape track rpafdlipig and 
punching. In the above two modes, the 7th track is available for 
parity checking and the 8th track for special control. For data proc- 
essing, the information recorded in paper tape can be entered one 
character at a timie, 80 characters at a time, or a variable length 
block ended by a configuration of all bits present. For further as- 
sistance in data processing, the Paper Tape Reader permits printing 
and punching of end results directly from paper tape without inter- 
mediate tape-to-card conversion. 

The format of the Paper Tape External Functions requires only the 
mode of punching or reading (80 Column or Code Image). 

The Paper Tape External Function instructions pertain to Class III 
and are explained in detail on the following pages. 

Class III: Class III instructions are Input /Output or External 

Function Commands and contain a mnemonic code in 
the "M" portion of an instruction indicating the I/O 
device or devices to be initiated. 



2-81 



READ PAPER TAPE: 



XF 


ARPl 


Read 1 Frame 


XF 


ARP8 


Read BO Frames 


XF 


ARPS 


Read through Sentinel 



Function: This instruction reads a block of tap§ into the U1005 Card Read- 
buffer. The variable length o£ the block is determined by the 3rd 
character of the mnemonic field. Specifically, RPl designates a 
1 cha-racter block, RP8 designates an 80 character block, RPS 
designates a variable length block ended by a configuration of 
all bits present. 



Notes: a.) 



b.) 
c.) 



Substituting a frame in paper tape for a column in the card, all 
notes pertaining to the Read instruction (XF AREA) are appli- 
cable to the Read Paper Tape instruction. 
On a RPS instruction, the all bit present character is read. 
The minemonic operand field must be preceded by a space. 



Example: Read a block of paper tape 80 characters in length. 
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PUNCH PAPER. TAPE WITHOUT PARITY : 



XF APPl 
XF APPS 



Punch 1 Frame 
Punch to Sentinel 



Fiinction: This instruction punches a block of tape from the U1005 Card 

Punch-buffer. The variable length of the block is determined by 
the 3rd character of the mnentionic operand field. Specifically, 
PPl designa,tes a 1 character block, PPS designates a variable - 
length block ended by a configuration of all bits present. 



Notes: a.) Substituting a frame in paper tape for a column in the card, all 
notes pertaining to the PUNCH instruction (XF PUN) instruction 
are applicable to the PUNCH PAPER TAPE instruction. 
i, b.) On a PPS instruction, the all bit present character is not 
punched, 
c.) The mnemonic operand field must be preceded by a space. 



Example: Punch, a block of paper tape up to but not including the sentinel 
\ (all bits). " 



UNI VAC 
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PROGRAMMER 
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LINE I INS 
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9 10 11 1314 
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^P.P.S. . I ....... I . I 



2-83 



PUlSrCH PAPER TAPE WITH PARITY: 



:jfF APSF Punqh tq Sei>Uiipl 



Function: This instruction punches a block of tape w^tl; p4^rp^xity frorq. 
the U1005 Card Punch-buffer. Thp variable length Qf the blopk 
is defined by the second ch,aracteir pi the mpewonic Qp^rai^d 
field. When punching to (but fiot ir^c^uding) sentinel, all bj.ts 
constitute the ^entii^el configuration. 

Note: a.) All notes pertaining to the PUNCH PAPEJR TAPE in^tiructlpw 
are applicable to the ^.bove i,nstrvi.ctiQfi!S. 
b.) The mnemonic Qpe?r9Lnd field must; be pr^p^^esd by a )5p^C(?t 

Example: Punch a block of paper t^-pe w^th o^di-parity up to but not iW" 
eluding the sentinel (all biti^). 



"T ^ " '! "■• ' ' ' ' 
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PROGRAM 



^ PROGF^AMMER, 



DATE, 
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2. PAPER TAPE CONDITIONAL TESTS 

Associated with the UNIVAC 1005 Paper Tape System are two (2) Con- 
ditional instructions which allow the programmer to test for parity 
error and channel 8 conditions. 

The Paper Tape Conditional Test instructions pertain to Class II and 
are explained in detail on the following pages. 



Class II ; Class II instructions contain only an "M" address indicating 
the most significant character of an instruction. This format 
is employed exclusively by Jump or Branching instructions. 
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PAPER TAPE CONDITIONAL TESTS: Jump Parity Error: JPE M 

Jump Channel 8: JC8 M 

Function: Transfer program control to the instruction stored at M if the 
condition specified by the operation code is present. 

Notes: a.) These instructions are used to test the status of paper tape in- 
structions after execution, 
b.) If the condition tested is not present, control will not be trans- 
ferred and the next instruction in the testing sequence will 
be executed. 



Example: Test results of a previous paper tape read instruction. If the 
condition is true, transfer control to the routine labeled ERR. 
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D. INSTRUCTION REPERTOIRE - MAGNETIC TAPE EXTERNAL 
FUNCTIONS AND CONDITIONAL TESTS 

1. MAGNETIC TAPE EXTERNAL FUNCTIONS 

The UNISERVO VI C Magnetic Tape Units provide the UNIVAC 1005 
with the capability of reading and writing IBM compatible tapes at 
densities of 200, 556 and 800 Characters Per Inch (CPI). When us- 
ing more than one unit, it is possible to read or write any six level 
code at a given density on one or more units, and another code at a 
different density on one or more other units. Seven tape tracks are 
read and written; one parity and six data tracks. 

Magnetic tape reading and writing operations are controlled by the 
program. Input /Output areas may be the 1st core position of any 
memiory bank designated by the programmer. Data checking in- 
cludes character parity, automatically performed by all tape units. 
In addition to Read and Write instructions, the 1005 features the 
Backspace one block, Erase before write, Read at high gain and Re- 
wind functions. The programmer has an option of using odd or even 
parity. The UNIVAC 1005 is capable of handling up to 2 Magnetic 
Tape Units. 



The format of the Magnetic Tape External Functions is slightly dif- 
ferent in that a Buffer Directive (See Assembler Directives) and a 
length (of block) must be employed. The length, which designates 
the number of characters to be read or written, can be any number 
from 1 to 961. However, on a write instruction the length must be 5 
characters greater than the number of characters to be written. 
When reading variable length records, the length must be the largest 
number of characters to be read. Reading terminates when an inter- 
block gap is encountered or when the designated length is read, 
whichever occurs last. When the block length is shorter than the 
maximum length, the remainder will be space filled. 



The Magnetic Tape External Function instructions pertain to Class 
IV and are explained in detail on the following pages. 



Class IV: Class IV instructions are Input /Output or External 
Function Commands, and contain a mnemonic code. 
Buffer (BFn), and length in the "M" portion of an 
instruction indicating the I/O device, memory bank, and 
length of operand to be initiated. 
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READ TAPE: Servo One Normal Gain XF ARTl, BFn, L 
Servo Two Normal Gain XF ART2, BFn, L 



Servo One High Gain 
Servo Two High Gain 



XF ARTS, BFn, L 
XF ART6, BFn, L 



Function: This instruction reads a block of magnetic tape into the U1005 
mtemory. 

Notes: a.) The number of the Servo from which the data is to be read is 

designated by the 3rd character of the mnemonic operand field. 

b.) The BFn mnemonic designates the bank of memory in which the 
data is to be read, (See Assembler Directives.) Reading starts 
in the first memory location of the designated bank. 

c.) The L mnemonic is a number from 1 to 961 and is used to de- 
termine the length of the block being read. 

d.) Normal tape operations are in odd parity. An asterisk (*) is 

placed in card column 15 to designate an even parity operation. 

e.) To indicate a High Gain Read function, the third character of the 
mnemonic operand field (Servo number) is incremented by 4. 

f.) The mnemonic operand field must be preceded by a space (except 
for even parity) . 



Example: Read a block of tape from Servo 2, odd parity, normal gain and 
store data into core positions 0962 - 1461. 
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WRITE TAPE: Servo One XF AWTl, BFn, L 
Servo Two XF AWT2, BFn, L 

Function: This instruction writes a block of data from the U1005 memory 
onto magnetic tape. 

Notes: a.) The L mnemonic is the num.ber used to determine the length of 
the block to be written. This number must be 5 greater than the 
actual number of characters to be written, 
b.) All other notes pertaining to the READ TAPE instruction are 
applicable to the WRITE TAPE function. 



Example: Write a block of tape on Servo 2, even parity, from core posi- 
tions 1923 - 2122. 
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ERASE BEFORE WRITE: Servo One XF AERl, BFn, L 

Servo Two XF AER2, BFn, L 

Function: This instruction is used to delay the writing of a block on 

tape, to insure that a portion of tape is erased before writing on 
it. This instruction can be used to continue an old file or by -pass 
a bad spot by backspacing and then writing again with the ERASE 
BEFORE WRITE instruction (See conditional test - parity error 
recovery example). 

Note: a.) All notes pertaining to the WRITE TAPE instruction are appli- 
cable to the ERASE BEFORE WRITE function. 



Example: Erase before write a block of tape on Servo 2, odd parity, 
from core positions 1923-2002. 
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BACKSPACE: Servo One XF ABSl 
Servo Two XF ABS2 

Function: This instruction generates the backspace of one magnetic tape 
block (See conditional test-parity error recovery example). 

Notes: a.) The third character of the mnemonic operand field designates 
the Magnetic Tape Servo on which the backspace is to occur, 
b.) BFn, L is not to be used with this instruction, 
c.) The mnemonic operand field must be preceded by a space. 



Example: Backspace a block of tape on Servo 1. 
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REWINDS Servo, One 
Servo Two 



XF ARWl 
XF ARW2 



Functioa* This instructioii causes the-- tape '" to rewind to a point past the 
load point. Depression of the LOAD POINT switch, following 
the -RE WIND In St ruction, cau§e:S the'tape to advance to the load 
point. 

Notes: a.) The third character of the mneinonic operand field designates 
which Magnetic Tape Servo is to be rewound, 
b.) BFj^, L is not to be used with this instruction. 
c.) The mnemonic operand field must be preceded by a space. 



Ebcample: Rewind Servos 1 and 2. 



UIMIVAC 
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2. MAGNETIC TAPE CONDITIONAL TESTS 

Associated with the UNI VAC 1005 Magnetic Tape System are two (2) 
Conditional Tape instructions which allow the programmier to test for 
parity error and end of tape conditions. 

The Magnetic Tape Conditional Test instructions pertain to Class II and 
are explained in detail on the following pages. 



Class II : Class II instructions contain only an "M" address indicating 
the most significant character of an instruction. This for- 
mat is employed exclusively by Jump or Branching 
instructions. 
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MAGNETIC TAPE CONDITIONAL TESTS: Jump Parity Error: JPE U 

Jump End of Tape: JET M 

Function: Transfer program control to the instruction stored at M if the 
condition specified by the operation code is present. 

Notes: a.) These instructions are used to test the status of magnetic tape 
instructions after execution, 
b.) If the condition tested is not present control will not be trans- 
ferred and the next instruction in the testing sequence will be 
executed. 



Example: Test results of a previous magnetic tape read or write instruc' 
tion. If the condition is true, transfer control to the routine 
labeled PAR. 
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MAGNETIC TAPE CONDITIONAL TESTS 

One method of handling parity errors is as follows: 
Example: Parity on Read Function 
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SEQNO 001 
002 
003 
004 
005 
006 
007 
008 
009 
010 

on 

012 
013 
014 



Clear Read Parity Error Counter 

Read One Block of Tape from Servo 1, Normal Gain, Odd Parity 

Test for Parity Error 

Test for End of Tape 

Increment the Read Parity Error Counter 

Jump Less to 009 

Counter Equals 4, Halt and Clean Servo Head 

Clear Counter ajid Repeat 

Backspace Servo 1 

Read One Block from Servo 1, High Gain, Odd Parity 

Test for Parity Error 

Correct, Jump to Seq. No. 004 

Error, Backspace Servo 1 

To Seq. No. 002 
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0,0,5 






W| P,E 




1 ,C, 




C|T,1, ,, 1 ,,,,,,,,, 1 ll.N.CR, iC.T.R, I , , 


0,0,6 










J,L, 




, ■ 1 ■ ' 
$i+i1i5l 1 1 1 1 1 1 1 1 1 1 1 1 |RiEiPiEiAiT| ,6) iTthMiEiSi i i i 


0,0,7 










X,F, 




iHiLiTi 1 1 1 1 1 1 1 1 1 1 1 1 |H,A,LiTi ,C|L,E|A|N, |H,E,A,D| i , 


0,0,8 










C|L,R 




C,T,li+i2i .|2, . 1 1 1 i 1 1 1 1 |R.E,P,EiA,T, ,A,G|A,I,N, , , , i , A 


0,0,9 










X.F, 




iBiSi2i 1 1 1 1 1 1 1 1 1 1 1 1 |B|A,C|K, ,S,P,A,C|E, ,S,E,R|V,0, ,2, 


0,1,0 










XiFi 




1 

lEiR, 2, .,B|Fi2,' ,1|0,0| i i i i |E,R,A,S,E, , B , E , F| i R , E , |W,R,I,T,E, 


0,1, 1 










J| 1 




T.P.E, 1 , 1 , , , 1 1 , , , 1 1 IR.E.P, E.A.T, ,A,G1A,I,N, , i , , , i 



SEQ 



NO 001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
Oil 



Clear Write Parity Error Counter 

Write One Block of Tape on Servo 2, Odd Parity 

Test for Parity Error 

Test for End of Tape 

Increment the Write Parity Error Counter (07001) 

Jump Less to SEQ NO 009 

Counter Equals 7, Halt and Clean Servo Head 

Clear Counter and Repeat 

Backspace Servo 2 

Erase Before Write, Odd Parity 

Jump to SEQ NO 003 



E, INSTRUCTION REPERTOIRE - ADVANCED PROGRAMMING 

The advanced programming instructions are applicable only to an Ex- 
tended 1005 System and a program which utilizes these instructions can not 
be executed on a 2K 1005 System. 

NOTE: CCA, SC, LAN, LOR instructions require a symbolic tag in 
the operand field. 

JUMP ALTERNATE SWITCH 3: JS3 M 

Function; Transfer program control to the instruction stored at M if 
Alternate switch 3 is on /illuminated. 

Note: If the condition tested is not present, control will not be trans- 

ferred and the next instruction in sequence will be executed. 

Example: Transfer control to the routine labeled FIN if alternate switch 3 
is illuminated. 



UN I VAC 



UNIVAC ^005 



SAAL ASSEMBLER CODING FORM 



PROGRAM. 



PROGRAMMER. 



DATE. 











FOR BEG CARD ONLY 




















SEQUENCE 


6 


LABEL 

7 9 


10 


OP 
11 13 


14 


OPERANDS 
15 20- 


rOMMFNT.S 




LINE 
1 3 


INS 

4 5 


303132 


40 












J,S,3 




F.i.N. , . 1 1 1 1 y 
















1 / 


1 1 


. 1 




1 1 




1 1 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 ■ 1 J 1 1 1 1 1 1 1 1 J 1 i/ 










«<J 










-*.^>^ 
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JUMP ARITHMETIC OVERFLOW; JOF M 



Function: Transfer program control to the instruction stored at M if the 
Arithmetic overflow indicator is set. 

a.) This instruction is used to test the results of an arithmetic 
operation. 

b.) If the condition tested is not present, control will not be 
transferred and the next instruction in sequence will be 
executed. 

Example: Add the 5 least significant characters of Arithmetic Register one 
(ARl) to the field FDl and test the result for Arithmetic overflow, 




UN I VAC 



UNIVAC® 1005 



SAAL ASSEMBLER CODING FORM 



PROGRAM. 



PROGRAMMER 



.FOR BEG CARD ONLY 



LINE INS 
3 4 5 



LABEL 
7 9 



OP 

11 13 



A.M. 1 



OPERANDS 



15 



E.R.I 



J I I I I I I I I L—l I l_J L 



ARl (before and after) = 0000056982 
FDl (before) = 55692 

FDl (after) = 12674 

In the above example, the Arithmetic overflow indicator is set and control is 
transferred to the routine labeled ERl. 
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COMPARE CHARACTER ALPHA /NUMERIC: CCA M, LAC 



Function: 



Notes: 



Compare for equality the least significant location of the field 
specified by M and L, to the character specified by C. 

a.) L specifies the length and should equal 1. If L is unequal to 
1, the least significant location of M will be compared to the 
character specified by C. 

b.) C specifies the character M will be compared to and may be 
any one of the 63 valid UNIVAC 1005 characters, li no char- 
acter is specified, M will be compared to a space. 

c.) The C character must be preceded by a space. 

d.) This is a binary comparison and all data bits are considered. 

e.) The results of the comparison is recorded in testable indi- 
cators as follows: 



(MEM) = C 
(MEM) ^ C 



JUA (Unequal) 



Set 



JEA (Equal) 
Set 



Example: Compare the one character field CDl against the character B. 



UNIVAC 



SAAL ASSEMBLER CODING FORM 



PROGRAM. 



PROGRAMMER. 



DATE. 















— 


FOR BEG CARD ONLY 






SEQUENCE 


6 


LABEL 
7 9 


7 

10 


OP 
11 13 


14 


OPERANDS 
15 20- 


COMMENTS 




LINE 
1 3 


INS 
4 5 


303132 


40 












qciAi 




CiD;.l, ,.1. |B 1 j \ , , . , , J 


















1 1 


1 




1 1 




1 1 




1 1' 1 i 1 1 r ^ I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1/ 










^ 




L 1 




^— •^■'- ^ 


--...^ 



In the above example, if the contents of CDl contained a B, the JEA (equal) 
indicator will be set. If it did not contain a B, the JUA (unequal) indicator 
will be set. 
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STORE CHARACTER: SC M, LAC 

Function: Store the character specified by C into the least significant loca- 
tion of the field specified by M and L. 

Notes: a.) L specifies the length and should equal 1. If L is unequal to 

1, the character will be stored in the least significant loca- 
tion of M. 

b.) C specifies the character to be stored in M and may be any 
one of the 63 valid UNIVAC 1005 characters. If no charac- 
ter is specified, a space will be stored in M. 

c.) The character must be preceded by a space. 

Example: Store the character P into the one characte-^ field PT8. 





1 iivi i%#^v r« 








/ 


^■^■iii ^rjF^^ 


UNIVAC® lOOB 


SAAL ASSEMBLER CODING FORM ) 


PROGRAM 


PRnr,RAMMFR 


OATF / 






FOR BEG CARD ONLY 












10 






1 




SEQUENCE 


6 


LABEL 

7 9 


OP 
11 13 


14 


OPERANDS 
15 20- 


OOMMFNT?; J 


LINE 
1 3 


INb 
4 5 


303132 40 / 












s.c, 




P.T.8..,1, |P 1 j 1 y/ 




























1 1 




t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 „ I ,1 ; Lf 






Li 




^ 
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LOGICAL AND: LAN M, LAC 



Function: Compute the logical product of the character specified by C and 
the least significant location of the field specified by M and L. 
The result replaces the least significant location of the field 
specified by M and L. 

Notes: a.) L specifies the length and should equal 1. If L is unequal 

to 1, the least significant location of M will be used to com- 
pute the logical product. 

b.) C specifies the character used to compute the logical prod- 
uct and may be any one of the 63 valid UNIVAC 1005 charad- 
ters. If no character is specified, a space will be used to 
compute the logical product. 

c.) The C character must be preceded by a space. 

d.) For each zero bit in the C character the corresponding bit 
position in M is cleared to zero. For each one bit in the 
C character the corresponding bit in M is retained. 

The logical product is formed based on the following truth table: 



AND 


1 




1 



1 



I.e., 



C 0* (M) 



(M) 






e 





= ■ 











1 


= 





1 








= 





1 





1 


— 


1 



* represents the logical product 
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Example: Compute and store the logical product of the character = and the 
one character field labeled FD4. 



SAAL ASSEMBLER CODING FORM 




C (before and after) 011111 equals = 
FD4 (before) 100100 equals -1 

FD4 (after) 000100 equals +1 

In the above example, the G character is used to remove the "X" bit of FD4. 
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LOGICAL OR: LOR M, L A C 



Function: Conipute the logical sum of the character specified by C and the 
least significant location of the field specified by M and L. The 
result replaces the least significant location of the field specified 
by M and L. 

Notes: a.) L specifies the length and should equal 1. If L is unequal to 

1, the least significant location of M will be used to compute 
the logical sumi. 

b.) C specifies the character used to compute the logical sum 

and may be any one of the 63 valid UNIVAC 1005 characters. 
If no character is specified, a space will be used to compute 
the logical sum. 

c.) The C character must be preceded by a space, 

d.) For each one bit in the C character the corresponding bit 

position in M is set to one. For each zero bit in the C char- 
acter the corresponding bit in M is retained. 

The logical sumi is formed based on the following truth table: 





OR 


1 






1 


1 

1 1 


c 


i.e., 
®* (M)-,.(M) 



$ 
® 

1 ® 
1 © 



* ® represents the logical sum 
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Example: Compute and store the logical sum of the character ' (apostrophe) 
and the one character field labeled FD5. 



UNIVAC 



UNI VAC lOOB 



SAAL ASSEMBLER CODING FORM 



PROGRAM. 



PROGRAMMER. 



DATE. 



.FOR BEG CARD ONLY 




C (before and after) 100000 equals ' (apostrophe) 
FD5 (before) 000110 equals +3 

FD5 (after) 100110 equals --3 



In the above example, the C character is used to add the "X" bit to FD5 
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BIT SHIFT: BSH M, L 



Function: Shift circularly one bit, the least significant location of the field 
specified by M and L. 

Notes: a.) L specifies the length and should equal 1. If L is unequal to 

1, the least significant character of M will be shifted. 

b.) This is a binary circular shift and all data bits are con- 
sidered. The "X" bit is shifted to the "1" bit, the "Y" bit is 
shifted to the "X" bit and so forth. 



Original Bit 



Shifted to Bit 



X 

Y 
8 
4 
2 
1 



1 
X 

Y 
8 
4 
2 



Example: Shift circular one bit, the one character field FDl. 




UNIVAC 



UNI VAC* lOOB 



SAAL ASSEMBLER CODING FORM 



PROGRAM. 



PROGRAMMER 



.FOR BEG CARD ONLY 



SEQUENCE 



LINE INS 
1 3 4 5 



LABEL 
7 9 10 



OP 
11 13 



FD 1 (before) 011110 equals < 
FD 1 (after) 111100 equals Z 
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F. INSTRUCTION REPERTOIRE - EXTERNAL FUNCTION COMBINATIONS 

To provide a greater degree of flexibility, the External Function Combi- 
nation instruction (XFC) augments the individual External Function (XF) in- 
structions. In using this instruction, the programmer assigns the necessary- 
machine codes for desired Input / Ou tput conabinations. This provides for 
Concurrent execution on the Reader or Auxiliary Reader, Printer, Punch or 
Read/Punch, Paper Movement and Program Halt. 

The Card System External Function Combination instructions are ex- 
plained in detail on the following pages. The instruction fornnat depicts the 
bits absent necessary to perform Read, Print and Punch operations. 
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INSTRUCTION FORMAT XFC 



COL. 16 


COL. 17 


COL. 18 


COL. 19 


X Y 8 4 2 1 


X Y 8 4 2 1 


X Y 8 4 2 1 


X Y 8 4 2 1 


B B B B B B 


B B B B B B 


B B B B B B 


B B B B B B 


12 3 4 5 6 


12 3 4 5 6 


12 3 4 5 6 


12 3 4 5 6 



COLUMN 16 



COLUMN 17 



COLUMN 18 



COLUMN 19 



X' Bl 
Y' B2 
8' B3 
4' B4 
2' B5 
1' B6 



X' Bl 
Y' B2 
8' B3 
4' B4 
2' B5 
1" B6 



X' 
Y' 
8' 

4' 
2' 
1' 



X' 
Y' 
8' 
4' 
2' 
1' 



Bl 
B2 
B3 

B4 
B5 
B6 



Bl 
B2 
B3 
B4 
B5 
B6 



Always Present 

Absent 

Absent 

Absent 

Absent 

Absent 



Always Present 

Absent 

Ab s ent 

Absent 

Absent 

Absent 



Not Used 
Print Space 1 
Print Space 2 
Skip 1 
Skip 2 
Skip 4 



Not Used 

Read 

Read /Auxiliary 

Read/Read Punch 

Punch 

Halt 



Absent Stacker Select 2 - Aux. Reader 

Absent Stacker Select 3 - Aux. Reader 
Absent 1. Stacker Select - Punch 

2. Paper Tape Parity Punch 

Absent Paper Tape Read 1 Frame 

Absent Paper Tape Read Through Sentinel 

Absent Paper Tape Read 80 Frames 



Absent 

Always Present 

Absent 

Absent 

Absent 

Absent 



Paper Tape Punch 1 Frame 

Not Used 

Read Code Image 

Punch Code Image 

Paper Tape Punch To Sentinel 

Paper Tape Punch Channel 8 
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A table to determine the codes necessary forniany combinations follows; 







CARD 


CARD 


CARD 


CARD 






COL. 


COL. 


COL. 


COL. 




Function 
Print and Space 1 


16 


17 


18 


19 


Group 1 


A 






) 




Print and Space 2 


U 






) 




Skip 1 


Y 






) 




Skip 2 


n 






) 




Skip 3 


w 






) 




Skip 4 


> 






) 




Skip 5 


X 






) 




Skip 6 


z 






) 




Skip 7 


V 






) 




Print and Skip 1 


Q 






) 




Print and Skip 2 


( 






) 




Print and Skip 3 


O 






) 




Print and Skip 4 


@ 






) 




Print and Skip 5 


p 






) 




Print and Skip 6 


R 






) 




Print and Skip 7 


N 






) 


Group 2 


Read 




A 




) 




Read Code Image 




A 




U 




Read Auxiliary Stacker 












Select 1 




U 


) 


) 




Read Auxiliary Stacker 












Select 2 




U 


= 


) 




Read Auxiliary Stacker 












Select 3 




u 


A 


) 




Read Auxiliary Code 












Image Stacker 












Select 1 




u 


) 


u 




Read/Read Punch 




w 


) 


) 




Read /Read Punch Stacker 












Select 




w 


U 


) 




Read/Read Punch Code 












Image 




w 


) 


Y 




Punch 




H 


) 


) 




Punch and Stacker 












Select 




n 


u 


) 




Punch Code Image 




n 


) 


Y 




Halt 




> 


) 


) 




Read and Punch 




( 


) 


) 




Read and Halt 




@ 


) 


) 
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CARD 


CARD 


CARD 


CARD 






COL. 


COL. 


COL. 


COL. 




Function 
Read, Punch and Halt 


16 


17 
R 


18 


19 


Group 2 


) 


) 


(cont'd.) 


Punch and Halt 




Z 


) 


) 


Group 3 


Read Paper Tape 












1 Frame 






Y 


) 




Read Paper Tape 












1 Frame Code 












Image 






Y 


U 




Read Paper Tape 












80 Frames 






> 


) 




Read Paper Tape 












80 Frames 












Code Image 






> 


u 




Read Paper Tape 












through Sentinel 






n 


) 




Read Paper Tape 












through Sentinel 












Code Image 






n 


u 


Group 4 


Punch Paper Tape 












1 Franae 




n 


) 


= 




Punch Paper Tape 












1 Frame with 












Parity 




n 


u 


= 




Punch Paper Tape 












to Sentinel 




n 


) 







Punch Paper Tape to 












Sentinel with 












Parity 




n 


u 


n 



2-109 



EXTERNAL FUNCTION COMBINATIONS: XFC nnnn 



Function: This instruction augments the individual External Function In- 
structions. In using this instruction, the programmer assigns 
the necessary machine codes for desired Input/Output combi- 
nations. 

Notes: a.) XFC is the mnemonic operation entered in card columns 

11-13. 

b.) The machine code operand field must be preceded by a space 
in card column 15. 

c.) The applicable I/O function codes are entered in card columns 
16-19. 



To use the table, select all applicable I/O functions to be performed upon 
execution of the XFC instruction. 



Example; 







1 I l^l ■%##% «-< 


t 








/ 


^^ 1^ I W^^«ii# 


UNIVAC® HOOB 


SAAL ASSEMBLER CODING FORM J 


PROriRAM 


PRnr;RAMMFR 


nATF / 






FOR BEG CARD ONLY 












10 










SEQUENCE 


6 


LABEL 
7 9 


OP 
11 13 


14 


OPERANDS 
15 20 


r.DMMFNT?; 


LINE 
1 3 


INS 
4 5 


303132 40 












X,F,C 




.u.(.).)'. i 


, 1 Ir,e,a,d,..p,r,t,.,s.p.2. .P,U,N. . . . J 
















..... I 1 1 1 .... 1 / 












X.F.C 




.A.U.A.). 1 


. 1 1r.E,A,D. ,A,U.X. |S,E.L. .,S|T,K,3. ./ 












* 




..... 1 .1 JP.R.T...S,P.1. . 1 . , . , ^ ^ 
















1 1 1 i 1 1 ■ 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1/ 










> 


^ -J 
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INSTRUCTION REPERTOIRE - 1005 DATA LINE TERMINAL- 3 
EXTERNAL FUNCTIONS and CONDITIONAL TESTS 

1 . DLT-3 External Functions 

The Data Line Terminal- 3 is an optional feature to the 1005 that 
enables the 1005 to communicate via telephone circuits while 
processing. This ability is provided by utilizing independent con- 
trol and buffering circuitry. Data is transmitted at the rate gov- 
erned by the modem employed. DLT-3 used by the 1005 nciay com- 
municate with a 1004 having either a DLT-1 or a DLT-3, another 
1005 with DLT-3 and any other compatible device. 

The 1005, with this feature, will process data and transmit or receive 
data simultaneously. 

Note: Input/Output operations are specifically excluded from 
overlap, i.e., do not execute any XF functions between 
the Send or Receive instruction and the Pause Test in- 
struction. 

The same principle of simultaneous execution and time- sharing of 
storage applies to DLT operations as it does to reading, printing and 
punching, except that DLT-3 is not instruction dependent. Whereas 
reading and printing are preformed entirely during a single instruc- 
tion execution, DLT operation can occur throughout many instructions j 
as does the punching operation. A PTE instruction (Pause Test) 
serves to interlock the processor if the DLT is transmitting or re- 
ceiving. 



2. General 

Both equipments, to communicate, must have the DLT option. Assum- 
ing they are both 1005' s, and have DLT-3, they must both be using the 
same type of data set. The data sets are used in the half-duplex 
mode, i.e., communication can be in one direction only, at one time. 
Both the transmitting and receiving functions may take place inde- 
pendently of, and concurrently with data processing functions. The 
maximum rates of data transmission are: the 201A Data Set - 2000 
bits per second; the 201B Data Set - 2400 bits per second. The DLT 
circuits use a 7 -bit character - 6 data bits and 1 parity bit. 

The DLT-3 storage area is simi-fixed, and of variable length . The 
beginning location is Module 1 position 0435. The ending location may 
be Module 1 position 0434 with auto m.atic wrap around from 0961 to 
0001, i.e., transmission is fixed to 961 characters. The transfer from 
DLT storage to the Data Set will be descending in a continuous se- 
quence. The message length is controlled by the program when trans- 
mitting. When receiving, the End of Message character received will 
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halt the descending locations. The send/receive biiffers, may be 
used for internal processing. Precaution should be observed to pre- 
vent internal processing from prematurely changing the data to be 
transmitted (or the Data received). 

A prescribed transmission form^at must be used in all communica- 
tions. The message (useable data) must be preceded by a least four 
synchronization characters (the letter S in UNIVAC XS-3 code); and 
one character of no bits. The Send 80 miessage must be followed by 
an End of Message character (the letter B in UNIVAC XS-3 code); and 
one character of no bits. 

The Send through Sentinel message must be followed by a sentinel 
character, (the character*) in UNIVAC XS-3 code), an EOM character 
and one character of no bits. 

The storing of these characters is the responsibility of the program- 
mer. All of this information must be in the storage area beginning at 
Module 1 position 0435 during each transmission. When receiving an 
80 character transmission from another 1005, only the message 
(useable data), the EOM character, and the Longitudinal Parity 
character will be stored in the sequentially allocated DLT storage 
area beginning with Module 1 position 0435. When receiving more 
than 80 characters from another 1005, the message, the sentinel 
character, the EOM character and the LP character will be stored 
sequentially. The LPC is automatically placed in the no bits position 
following the EOM character by the transmitting 1005 and will vary 
depending upon the total bit content of the message. Receiving will 
terminate automatically when the EOM and the LPC characters are 
stored. 

Error detection is provided in the form of transverse parity, longi- 
tudinal parity, and incomplete-message checking. In the event of 
abnormalities, an error signal is provided for the program to test or 
ignore. The error instructions should be used to alter the program 
sequence to effect corrective action. 



3. Transmitting 

Before each transmission, the message data is assembled in DLT 
storage: 

1) The program must place four synchronization characters (letter 
S UNIVAC XS-3 code) initiated in the data division in Module 1 
positions 0435 through 0438. 

2) The program must place a no-bits character (Space, UNIVAC 
XS-3 code) in Module 1 position 0439. 
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3) To send 80 characters, the program must place the message 
(useable data) from Module 1 positions 0440 to 0519. No Sentinel 
is required and the character ")" is permissible within the mes- 
sage. 

4) To send other than exactly 80 characters, the program must place 
the message fromi Module 1 position 0440 to any length less than 
955 positions with a Sentinel immediately following the last 
character of useable data. The character ")" is not permissible 
within the useable data. 

5) The programi miust place an End of Message character, (letter B 
UNIVAC XS-3 code) initiated in the data division^ immediately fol- 
lowing the last character of useable data in an 80 character mes- 
sage and immediately following the Sentinal character in all other 
messages. 

6) The program must place a no-bits character (Space, UNIVAC 
XS-3 code) immediately following the End of Message character. 

The 80 character message area per transmission is therefore at least 
six locations greater than the message length and all other are seven 
greater. 

Illustrated in Figure 1 is the format of a DLT-3 message and the al- 
location of DLT-3 storage. 



ROW 



15 
16 
17 



123456789 



FIGURE 1 
COLUMN 




31 



SSSSA,)B 

The message could 
occupy this single 
location 

or could extend |to 0519 for an 80 
character message^ 



.BA 



or to any other location 
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After assembly of all information based on the above recommenda- 
tions, utilization of the transmit instruction may be effected. 



4. Receiving 

No receiving format is required and any information in the receive 
area will be overlaid by the incoming message. The first character 
to enter storage in the receiving 1005 will be the first message 
character. The synchronization characters and the Start of Message 
space, initially transmitted by the other machine, will not enter 
storage. The first message character will enter Module 1 position 
0435; all remaining message characters will be stored in a con- 
tinuous descending sequence. The Sentinel or End of Message 
character will enter the location following the last message charac- 
ter. The Longitudinal Parity Character will follow the EOM charac- 
ter in storage. 

A Receive operation is accomplished by the Receive DLT to EOM 
instruction. Once the receive operation is initiated in this manner, 
the 1005 may proceed to succeeding instructions. The DLT circuits 
will wait for the first character and then store the message as it is 
received. When the LPC is received, this character is automatically 
compared with an LPC that is generated by the receiving 1005. Re- 
gardless of the results of this comparison, the LPC enters receive 
storage in the location following the EOM character. Upon entry of 
this character, the receive operation terminates. 



5. Error Conditions 

An error signal is available for testing should any of the following 
occur during a Receive operation: 

1) One of the message characters is of even parity, and is not the 
EOM character. 

Z) The Receiving DLT does not synchronize on any of the synchroni- 
zation characters. 

3) The Receiving DLT does not complete the Receive order within 15 
seconds . 

4) The received LPC does not agree with the generated LPC. 

5) The EOM character is not detected, or is incorrect. 

Of the above five error conditions, the first one will result in less than 
expected storage used, with the properly received message characters 
in their respective locations, followed by the improper character. The 
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second error type will result in nothing being entered into Receive 
storage; after 15 seconds the Receive operation will terminate. The 
third condition can be caused by no transmission, and will result in 
nothing being entered into Receive storage. The fourth condition will 
result in all expected Receive storage being filled, and an innproper 
LPC. The fifth error type might result in more than the allocated 
storage being used. If the EOM character is received as an odd 
parity B, due to loss of the parity bit, it will be transferred to 
memory and the DLT will continue to look for more data. If the 
LPC also happens to be of an odd bit configuration, this too will enter 
Receive storage. There should be no further data reception, but 
noise in the transmission system might result in the reception of 
another erroneous character, which will be entered into storage. 
Thus, one location more than expected may be used. 

6. Instruction Formats External Functions 

SEND DLT 80 CHARACTERS: XF ASN8 

Function: This instruction sends 80 characters from the DLT buffer 
via telephone circuits to any other compatible device. 

Notes: a.) The message format must be completed prior to this 
instruction, 
b.) No operand is specified. 
c.) The mnenomic operand field must be preceded by a space. 

Example: Format the message and transmit 80 characters. 



SEQUENCE 


6 


LABEL 
7 9 


1 

10 


OP 

n 13 


li 


PiPFRANinc; 1 p^^^^/1PMT'^ ... . . \ 


\ 


LINE 
1 3 


INS 
4 5 


15 20 30 3l|32 40 50 j 












1 1 


— H 


1 \ 

l,N, |D,A|T|A| rD, 1 fV , 1 |S| i| 0|N| , i i i i i i i i | , i i i i i i i i i 








S, Y,N 




+1^1 




S,S,S,S, i 1 , 1 , , 1 1 1 1 1 1 |S, Y,N,C,H, R|0,N, 1 |Z|A,T,| ,0,N| ,C,H,R|S, 












1 1 




1 
1 1 1 i 1 1 1 1 1 ( 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1 1 t 1 1 1 i 1 1 












1 1 




1 

1 1 1 i 1 1 i 1 t 1 1 1 I 1 1 1 1 . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 












1 1 




1 
!,N, , P,R,0|C,E,D,U,R,Ei i D, 1 , V| 1 | S , 1 , 0, N i . i i i 1 i r i i i t i i i 1 i. 












L|A,1 




1 

S|Y,N,,,4, 1 ,,,,,,, 1 1 1 |S,S,S,S| ,T,0. |S|E,N,D, ,A,R,E,A, , | 














P|T,E 




1 

1 1 , , 1 1 , , , 1 , , 1 1 1 1 |P,A,U, S, E, ,T, E, S! T 1 1 1 1 1 












S|A, 1 




1 
B,U,F,,,4, 1 , 1 ,,,,,,, 1 |B,U,F, , S, T,A,R|T| S, ,A,T, , 0,4,3, 5, | 














S,C, 




1 ' 
B,U,F, + ,4, ,.| 1, , , , , , 1 , , 1 |S,P,A,C,E, ,T|0, |S,E,N,D, ,A,R,E,A| | 














L,P,R 




! ' 

C,R,D,+,8,0| ,,,,,, 1 , 1 1 |M,0,V,E| , M , E, S , S | A , G, E , |T,0, i i i | 














S,P,R 




1 ' 
B,U,F , + ,5 , , 1 8,0, , , , , 1 , 1 1 |S,E,N,D, ,A,R,E,A| | 














^1^1 




1 / 

B, U|F,+| 8,5 1 , , 1 , , B, , , , , , 1 |E,0,M, , C, H , A, R , A | C , T, E , R , ,A,D,D,E,D|J 














S,C, 




........... 1 11 . J 

B,U| F,+, 8, 6 1 , , 1 , , 1 t , 1 , 1 1 |S,P,A,C,E, ,A,F,T|E,R, ,E,0,M| , , , | 












X,F, 




/ 

,S,N,8, , 1 , , , , , , , , , 1 jT,R,A,N,S,M,l,T, |8,0, ,C,H,A,R|., ,/ 










u 




L., 
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SEND DLT THROUGH SENTINEL: XF ASNS 

Function: This instruction sends from 1 to 953 characters from the 
DLT buffer via telephone circuits to any other com.patible 
device. 

Notes: a.) The message format nnust be completed prior to this in- 
struction. 

b.) The XS-3 character ")" miust immediately follow the 
message and is not a perm.issible character within the 
useable data. 

c.) No operand is specified. 

d.) The mnemonic operand field must be preceded by a space. 

Example: Format the message and transmit 132 characters. 



SEQUENCE 


6 


LABEL 
7 9 


1 

10 


OP 

n 13 


14 


OPERAhJDS 1 COMMEhJTS \ 




LINE 
1 3 


INS 
4 5 


15 20 30 3l|32 40 50 ^ 


1 1 














l,N| ,D,A,T|A, ,D,1,V,I,S,I,0,N| , , , , , , , , | , , , , , , , , , | , , 








S,Y ,N 




,4, 




S,S,S,S, ,1 ,1 . S, Y,N,C,H, R,0,N, 1 |Z,A,T , I ,0,N, ,C,H,R|S, , 




1 1 














..... 1 ... 1 r 1 . 1 1 i ...... 1 1 1 . . 


















. 1 . 1 . i . 1 . . . . . . . 1 1 , . 1 . . 1 1 . 1 . . . . . 1 1 . . 1 . . 


















I,N, , P,R,0|C,E,D,U,R, E, , D j 1 , V j 1 , S , 1 , 0, N , , , , , | i i , i i i . i i I i 












L,A, 1 




S,Y^N|,^4| 1 1 1 1 1 l^.^i^i^i ."""i^i i^l^i'^i'^. I'^.'^i^i'^, 1 1 . 1 


1 1 










P|T^E 




1 , 1 . 1 . , 1 . 1 1 |P,A,U,S,E, ,T,E,S|T| , , , , 1 , , , 1 , , 




1 1 










S A 1 




B|U|F|,|4|| 1 1 1 1 1 1 1 1 1 1 |B^U|F| |S|T|A|R|T|S| |A,T| |0|4,3|5| | ^ ^ 




1 1 










S|C| 




B, U, F| + , 4| , 1 1 ^ 1 1 1 1 . 1 1 1 1 1^,^, ^1*^.^1 i"'"[°i l^i^i'^i'^i .^I'^i^i^j 1 . 














L P R 




M,E| S| . 1 1| 3j2 ^ 1 1 1 i 1 1 1 1 1 l'*^,°i^i^i 1 ^1^1 ^1 ^1 '^f'^f ^. (''^l^i 1 1 ( 1 t t 


\ 


1 1 










S P R 




B,U,F| + |5, ,| 1,3,2 j .S^E,N,D| ,A,R,E,A| i . . 1 i . \ 


1 1 










S |C, 




B| u, F,+ , 1 ,3 1 7, . , 1 , |)| 1 1 , 1 1 1 ^1 ^1^1 "^1 'I'^l^i^i 1 '^i '^."'"i ^I'^i i*^! ^1 ^1 ^1^1 ^i^il 












S|C| 




B:,U, F|+, 1 1 3|8 , , 1 1 , 1 B| , , , , 1 |E,0,M, ^ C ^ H ^ A^ R^ A| C ^ T^ E ^ R i | i i/ 


/ 


1 1 










S C 




B,U, F|+, 1 , 3|9| , 1 1 , 1 1 jS^P^A|C,E| ^A^F^TjE^R^ ^E ,0 ^M ^ , , , | ,/ 












X F 




,S,N,S, , 1 , , , , , , 1 , ^ 1 I^.R/iN^S^M^I^T^ ]\^ ,^, ,'^,^1^,^, • \J^ 


U-^ 








^ 








I— <^ 




^■^*^.^ 


Ui,-*--— "^^ 


''— — — _->~ """^-^^..^.f^''^ ■'-— .w-i.i.«-..— -— -- — ^^ ,1^ — 
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RECEIVE DLT TO EOM: XF ARCD 

Function: This instruction receives data from the Data Line 
Terminal. 

Notes: a.) The first message character will enter Module 1 posi- 
tion 0435. 
b.) Message characters will be stored in a cpntinuous de- 
scending sequence, 
c.) No operand is specified, 
d.) The minemonic operand field must be proceded by a space. 

Example: Receive to end of message. 



SEQUENCE 



LINE 
1 3 



INS 
4 5 



LABEL 
7 9 



OP 
11 13 



14 



OPERANDS 



15 



20 



I COMMENTS 
30 3l|32 



40 



I I 



X.F 



■R|C.P. . 



i . ^ . I ^ R.E,C,E.I.V.E, .TjO. .E.O.M, , . 



J L 



I \ 1 1 I I I I I I I 



I [ I 



■H 



lilt L_J_ 



J— 1 L_JL 



J—i 



J L 



I I 



I I I L—L 



J L 



If I i I I 



J_J L_J I I I 




JU_U 



J L 



t I I L^ 



I » 1 », r I I I L 



( f I L-J L-JLJL 



In the example above, the 1005 could receive from 1 to 
953 characters. 
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7. Instruction Formats Conditional Tests 

Associated with the DLT-3 system are three (3) conditional instruc- 
tions which allow the programmer to test for ready, interlocked and 
error conditions. 

The 1005 DLT-3 Conditional Test instructions pertain to Class II and 
are explained in detail. 

a) Pause Test: PTE 

b) Function: This instruction tests the ready status of the DLT-3. 

Control will not be transferred to the next instruction 
in sequence if the DLT-3 is still active. 

Notes: a.) This instruction is given following a transmit or 

receive command and prior to the first transfer of 
new data into the DLT buffer. 

b.) This instruction insures that information will not be 

transferred into the DLT buffer while it is in the 
process of transmiitting or receiving. 

c.) Optimum utilization of the Pause Test instruction will 

provide the maximum overlap of processing with DLT 
operations. 

Example: Test the DLT buffer before moving the incoming mes- 

sage to print area. 



SEQUENCE 


6 


LABEL 
7 9 


1 

10 


OP 
11 13 


14 


15 


OPERANDS 
20 


1 PnMMFMT<=; 




) 


LINE 
1 3 


INS 
4 5 


30 3l|32 40 






1 1 










P,T,E 








, , 1 , P,A,U, S,E, ,T, E, S|T 




■ — 1 

1 1 1 1 


1 1 










L,P, R 




B,U, F| , 


8,0| ,,,,,, 


j 1 1 1 1 1 


1 ^1 ^s 


,N,T, , 




















1 1 1 1 1 1 1 1 1 1 1 1 1 
. . 1 i 1 1 




1 . 1 1 


I f 


















1 

. . 1 1 . . . . . 1 . . 1 




. . . . 




















1 
.. 1 1 ........ 1 




,,,, 






^ 
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JUMP END OF TIME: JET M 



JUMP PARITY ERROR: JPE M 



Function: Transfer program control to the instruction stored at M 

if the condition specified by the operation code is pres- 
ent. 

Notes: a.) These instructions are used to test the status of the 
DIjT-3 after execution of send or receive, 
b.) If the condition tested is not present, control will not 

be transferred and the next instruction in sequence will 
be executed, 
c.) Do not issue any Input/Output instructions between the 
receive instruction and the JPE instruction. 



Example: Test the status of a previously executed Send or Receive 

instruction. If there was an error in the message or no 
message received in 15 seconds, transfer control to the 
routine labeled ERR. 



SEQUENCE 


6 


LABEL 
7 9 


1 

10 


OP 
11 13 


14 


OPERANDS 1 COMMENTS 


LINE 
1 3 


INS 
4 5 


15 20 30 3l|32 40 \ 


1 1 










J,E,T 




E.R.R. . . 1 . , . , 1 ! , , ■ . . 1 . . 1 .) 


1 t 










J,P,E 




E,F?,I^, , . 1 , . , , 1 1 , 1 . 1 1 i . 
















1 1 1 1 1 1 1 1 1 1 1 1 1 i r 1 1 1 1 1 i 1 


1 1 














, / 


1 1 














1 ( 


, 




^^^ 






.———J 







CHAPTER 3 
1005 SOFTWARE 

I. THE UNIVAC 1005 SINGLE ADDRESS ASSEMBLY SYSTEM 

Associated with a programming system is a machine language program 
called an Assembler. The Assembler accepts a program written in 
symbolic language (source program) and converts it into machine lan - 
guage (object program). 

The symbolic language used by the UNIVAC 1005 Card Processing Sys- 
tem is single address in design and is intended to provide an easy to 
learn, easy to use tool whereby data processing requirements can be 
translated into machine coded instructions. 

The machine language program or assembly system associated with the 
UNIVAC 1Q05 symbolic language is called SAAL (Single Address As- 
sembly Language). This assembly system consists of two passes, 
SAAL 1 and SAAL 2. 



A. SAAL 1 (Illustration 1) Trial Balance Sample Program P2-4 

The first pass, SAAL 1, relates each symbolic reference (label) in 
the symbolic program (source program) with its appropriate posi- 
tion in core memory. This relationship between symbolic labels in 
the source program and core memory position is retained in mem- 
ory and utilized in SAAL 2. This relationship is commonly referred 
to as the "TAG" or "LABEL" Table. 

1. Card Input - Original Symbolic Program 

The Symbolic Input Card format is as follows: 

Card Columns Description 



1- 3 


Sequence number 


4- 5 


Sequence number (insert) 


* 7-9 


Label 


11-13 


Operation 


'!^':a5-31 


Operand 


♦>:«32-48 


Comments 


62-65 


Program I. D. 



* Two labels are prestored, ARl and AR2. The programmer can 
reference these labels without prior definition. 
** Literal instructions use columns 15-48 to generate constants. 

2. Output 

a. Punched Card - None 

b. Printer - Listing of the label table relating each symbolic ref- 
erence (label) in the symbolic program (source program) with 
its appropriate position in core memory. 
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SAAL 1 

1st PASS OF ASSEMBLY SYSTEM 



ILLUSTRATION 1-1 
REFER TO CHAPTER 3-l-A 



;>&u n 


UBL 


LOC CHR SAALl 


uo<* 


FOl 


0001 




UOb 


eo3 


OOOq 




UOb 


h04 


ou&a 




00/ 


FDt) 


0U59 




UOtt 


FOfe 


OU70 




UlU 


HNU 


0161 




Uli 


AC1 


0164 




i)U 


UEu 


017a 




UIJ 


CRE 


oiaa 




UlH 


UAL 


023b 




01b 


HUN 


0293 




017 


UTt 


0294 




oie 


PNU 


029b 




01':* 


ACh 


0347 




020 


AMI 


03!>1 




02<£ 


OAT 


0U81 




02^ 


tNI 


OOBb 




02<« 


ULK 


0o9o 




02S> 


aSk 


0091 




02o 


HLU 


UU92 




027 


HV 


009b 




02e 


iUi 


009o 




02y 


100 


0099 




030 


INU 


OiOU 




031 


CRT 


0101 




030 


HDl 


0373 




03y 


tlOt 


03ao 




010 


HO 3 


0390 




043 


ACl 


0477 




O**** 


AC2 


0487 




oi:) 


AC3 


0497 




046 


AC4 


0&07 




04 7 


ACb 


0bl7 




04o 


STO 


0b27 




O&O 


bTl 


0&26 




Ob4 


FS1 


Ob'^b 




05o 


KTi 


0559 




Ob4 


UN 


ObOO 





P2-* 



06d 


MOl 


OblO 


07& 


NXl 


Ob5? 


07b 


M02 


0672 


083 


ALT 


Ofa9b 


oab 


I«|03 


070b 


089 


CON 


0729 


104 


Z2 


0807 


IIU 


WW 


0838 


lib 


m04 


0869 


132 


kTn 


0951 


133 


MOb 


095b 


13b 


bKl 


0982 


150 


rr 


1060 


iby 


KT4 


1091 


17U 


bK£ 


114b 


17b 


0F2 


1179 


183 


TAte 


I2lb 


164 


OFl. 


1220 


193 


LST 


126b 



The Label Table Listing format is as follows: 

Description of Fields 

SEQ # - From source program 

LBL - From source program 

LOG - Assigned location of the label in memory 

ERR - Assigned error codes 

NOTES - Possible errors are as follows: 

1) ERR NO BEG CRD is printed, paper is advanced to the next 
page and the program halts - Indicates the BEG card does 
not precede the source program. 

2) ERR OP IN DATA DIV is printed, paper is advanced to the 
next page and the program halts - Indicates an illegal di- 
rective, data description, literal or comment punched in the 
operation field. 

3) DUP printed under ERROR heading - Indicates a duplicate 
label and is not stored in the label table. 

4) >148 printed under ERROR heading - Indicates the maximum 
number of labels has been exceeded (148 labels). 

5) OVM printed under ERROR heading - 'Indicates the maximum 
memory has been exceeded (3844 positions). 



3-2 



3. LABEL RESERVATIONS - The following labels are used by the 
SAAL Assembly System to define specific I/O functions. The 
programmer should exercise care that labels referenced as an 
external function (referenced in an XF instruction) are not dupli- 
cated as a line reference point or operand. 

SK2 RPH RPS WTl SN8 

SK4 RCI RPS WT2 SNS 

SK7 PCI PPl ERl RCD 

REA RXl PPS ER2 

RPR RXC RWl 

RP2 RX2 PIP RW2 

RPP RX3 PSP BSl 

PRl PSS BS2 

PR2 RRP RTl SIl 

PR7 RRC RT2 SI2 

PUN RRS RT5 RIl 

HLT RPl RT6 RI2 

Example: The following coding will cause a duplicate label. 

XF REA 
REA LAI FDl 

B. SAAL 2 (ILLUSTRATION 2) TRIAL BALANCE SAMPLE PROGRAM 
P2-4 

The second pass, SAAL 2, interprets (?ach operand field in the source 
program, determines its length and core position using the "LABEL" 
Table generated by SAAL 1, and produces a UNIVAC 1005 machine 
code object program deck. In addition, a one for one listing is pre- 
pared equating each symbolic line of coding in the source program 
with the generated machine code. 

1. Card Input - Original symbolic cards. 

2 . Output . 
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SAAL 2 

2nd PASS OF ASSEMBLY SYSTEM 



ILLUSTRATION 2^1 
REFER TO CHAPTER 3-l-B 



bEu H 


LBL 


OP 


OPtHANU 


UOi 




bEO 




oOi; 




i,Ru 




UOJ 


HOI 


- 


1 


U04 


HD3 


- 


b 


UOa 


t-D-* 


- 


b5 


UOb 


l-Db 


- 


!>9 


uoy 


KDo 


- 


70 


UOt) 




KRT 




009 


HNO 


- 


i 


uio 


ACI 


- 


4 


Ull 


uEd 


- 


12 


Hid 


tRt 


- 


2P 


Uli 


bAL 


- 


76 


Ul»* 




PCH 




013 


HUN 


- 


1 


olo 


UTl 


- 


2 


01/ 


PNU 


- 


o 


Old 


ACN 


- 


S5 


oiy 


AMI 


- 


39 


Oi>0 




ORti 


oca! 


021 


uAT 


+ 4 


08b5 


^J^^ 


(.Nl 


+ 5 


32 1 


02J> 


ULK 


+ 1 


i 


024 


ASK 


+ 1 


• 


02b 


HLU 


+<* 




02o 


h-V 


+2 




U2o 


iDl 


+ 1 


1 


02V 


IDO 


+ 1 





030 


INL' 


♦ 1 





031 


CRI 


+ 2 


tH 


03^: 




ORb 


Olol 


0321 




+ 34 




03j 




+ 34 




0331 




+ 34 




03^2 




+ 3U 




03h 




C»R& 


0373 



TRlAu bALANCt 



IPNTS 


lOEN 


LOC OPERAND 




P2-4 


152HA 




P2-4 


1S2HA 




P2-4 


152HA 




P2-4 


152HA 




P2-4 


ISaHA 




P2-4 


1S2HA 




P2-4 


ISaHA 




P2-4 


152HA 




P2-4 


l')2HA 




P2-4 


1?2HA 




P2-4 


IS2HA 




P2-4 


1S2HA 




P2-t 


l'i2HA 




P2-4 


1S2HA 




P2-4 


l'S2HA 




P2-lt 


1S2HA 




P2-4 


1'52HA 




P2-4 


112HA 




P2-4 


1S2HA 




P2-4 


l'i2HA 




P2-4 


onsiA 




P2-4 


unsBA 




P2-4 


onyriA 




P2-4 


0n91A 


ACCT NO 


P2-4 


on9?A 


COLb o » 7 


P2-4 


on9ftA 




P2-t 


ongsA 




P2-4 


0099A 


PKlNTtD ACCT BAU INO P2-4 


DIOOA 




P2-4 


UlOlA 




P2-4 


0101A 




P2-4 


U161A 




P2-4 


U195A 




P2-4 


U?2«A 




P2-4 


0?63A 




P2-4 


UP63A 



C/C INSTR 



8 B 


o<nc 


8 B 


n\n? 


8 B 


0303 


8 B 


0909 


8 B 


OEU] 


8 B 


U0t4 


S B 


4141 


« B 


UI"*! 


8 B 


UFUF 


a B 


U,41 


a 




a B 


IIP. 


8 B 


Fi.: 


a B 


.-17 


8 B 


1BS2 



03b 


HDl 


+7 H ACCT 


03d 


MD<: 


+10 CUwULAlIVE 


037 


MD3 


+ 34 u n 


03a 




+ 34 CKEun 


039 




♦ 19 


040 


ACI 


+ 10 


041 


ACkf 


+ 10 


04,; 


aCj 


+ 10 


043 


AC4 


+ 10 


044 


ACb 


+ 10 


043 


iTo 


+ 1 


04O 




bTA 


047 


bXT 


XF PK2 


04b 




CLH PUIM<bO 


049 




JR 0F2 


Obo 




XF RtA 


Obi 


FST 


LOI FD3p2 


05^ 




iDl PV»2 


053 


KT2 


LDl FD4>4 


054 




bDl HL0»4 


Obb 




lAI lOl'l 


oSo 




tNl FD1»1 


Obb 




JU ON 


059 




LA2 FDbflO 


060 




LDl FDb.l 


061 




J MOI 


06,J 


ON 


LA2 F0b>10 


063 




LDl FDb.l 


064 


MOi 


SDl bTO'l 


U6b 




UAl IDU.l 


060 




CNl HLU»1 


067 




jL M02 


U6b 




CNl ST0»1 


069 




JG NXT 


070 




AMi AC3.i0 


071 




AM2 AC4»10 


072 




J M03 



SAAL 
TITLE 

TQ COLUMN HEADINGS, SUBRTN 
READ FIRST CARD 
STORE COLS 6 8 7 

STORE ACCT NO 

COMPARE COL 1 TO ONE 

IF 2 

PICK UP AMT COLS 59-68 

PICK OP AMT COLS 70-79 

STORE MSL OF AMT 

CHECK CR-DEH ACCT 

IF UEUIT 

CHECK CK-DEb AMT 

DEBIT AMT. CREDIT ACCUM 



P2-4 


0:i73A 




P2-4 


0380A 




P2-4 


Q'SgOA 




P2-4 


0424A 




P2-4 


OlkbSA 




P2-4 


0477A 




P2-4 


04a7A 




P2-4 


0497A 




P2-4 


0'507A 




P2-4 


0S17A 




P2-4 


0527A 




P2-4 


0';27A 




P2-4 


D'i2SA PR2 




P2-4 


0533A0293 


037? 


P2-4 


0538A1179 


1183 


P2-<* 


0543A REA 




P2-^ 


OS4flA0006 


0007 


P2-4 


OS53A0096 


0097 


P2-4 


0559A005b 


OObR 


P2-4 


056'*A0092 


009S 


P2-4 


0569A0098 
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a. Punched card - A one for one object deck which contains the 
original symbolic coding with generated pseudo -machine code 
and the UNIVAC 1005 machine code. Preceding this deck one 
load card is punched. 



Card Columns 



Description 



1-48 
49-51 



52-57 



58-61 



62-65 



Duplicated from input card 

Card Code - Machine coded card 
column relating to the storage of 
data from the card. 

Instruction - Machine coded in- 
struction. The first position is 
the operation code and the next 
four are the operand. After 
every six instructions an addi-* 
tional character is assigned to 
indicate the next row. 

Instruction address - Machine 
coded instruction address for 
each literal and instruction. 

Duplicated from input card. 



b. Printer - A one for one listing of each instruction written, in 
three different formats, the symbolic (original instruction), 
mnemonic (actual instruction), and machine (coded instruction) 
language. 

The Machine Coded Listing format is as follows: 

Description of Fields 



SEQ# 

LBL 

OP 

OPERAND 

COMMENTS 

IDENT 

LOC 

OPERAND 

ERROR 
C/C 

INSTR 



From source program 

From source program 

From source program 

From source program 

From source program 

From source program 

Assigned pseudo address for each literal anc 
instruction. 

Assigned pseudo address for the beginning and 
ending locations of each operand. 

Assigned error codes 

Machine coded card column relating to the stor- 
age of data from the card. 

Machine coded instruction. The first position 
is the operation code and the next four are the 
operand. After every six instructions, an ad- 
ditional character is assigned to indicate the 
next row. 



3-4 



Description of Fields 



LOG 



- Assigned machine coded instruction address for 
each literal and instruction. 



NOTES - Possible errors are as follows: 



1) Program Halts after first card is read - Indicates BEG 
2) 



3) 



4) 



5) 



card does not precede source program. 

' O ' printed under 1st position of ERROR heading - Indi- 
cates an illegal operation code. 

' E ' printed under 2nd position of ERROR heading - Indi- 
cates an expression error, i.e. operand which is less than 
0001 or greater than 3875. The nmost frequent cause of 
error is an undefined label. This type of error will print 
6530 under the OPERAND heading. 

' P ' printed under 3rd position of ERROR heading - Indi- 
cates a precautionary warning, i.e. an instruction greater 
than 10 or 21 characters utilizing ARl or AR2 respectively. 

' S ' printed under the 4th position of ERROR heading - 
Indicates a sequence number error. 



C. Trial Balance Sample Report P2-4 (Illustration 4) 

This program prepares a Trial Balance Tabulation and punches 
Trial Balance cards utilizing sorted General Ledger Account cards. 

1. Card Input - Sorted General Ledger Account cards. 

The Input Card format is as follows: 

Card Colunnns Description Remarks 



1 



Type 



6- 7 



Program 
Number 



55-58 



59-68 



Account 
Number 
(Note 1) 



Account 
(Note 2) 



Determine card columns of 
amount field, l/l indicates 
amount in Cols. 59-68; 2/1 
indicates amiount in Cols. 
70-79. 

Major control for this report. 
Each control break prints 
the amount accumulated 
and is reset prior to the 
next total being accumulated. 
Card Col. 7 is not printed. 

Minor control for this report. 
A Trial Balance Summary 
card is punched for each 
Account Number. 

This amount is accumulated if 
the card contains a "1" in 
Col. 1. 



TRIAL BALANCE SAMPLE REPORT 
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REFER TO CHAPTER 3-l-C 
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CUMULATIVE 
BALANCE 
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CUMULATIVE 
BALANCE 



3.418.00 
95.00 
18.37CR 

3.444.00CR 

3. 444. no 
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Card Columns Description Remarks 

70-79 Amount This amount is accumulated if 

"2" the card contains a "2" in 

(Note 2) Column 1. 

NOTE 1 - An "X" over punch in Col. 55 indicates a credit ac- 
count and the amount is accumulated in the credit 
field. 

NOTE 2 - An "X" ove:: punch in Col. 55 or 70 indicates a credit 
amount and is accumulated as such in either the 
debit or credit account field. 

2. Output 

a. Punched card - A Trial Balance Summiary Card is punched for 
each Account Number within Program Number. 

Card Column Description 



2- 5 


Julian date 


6- 7 


Program Number 


55-58 


Account Number 


59-68 


Amount 



b. Printer - Trial Balance Tabulatioii 

The Trial Balance Tabulation format is as follows: 

Description of Fields 

P # - From input 

ACCT # - From input 

Debit - Accumulated and printed on control break 

Credit - Accumulated and printed on control break 

Cumulative Balance - Accumulated and printed on control break 



II. The UNIVAC 1005 Single Address Report Generator 

SARGE, a problem oriented programming system and report program 
generator, is designed to reduce substantially the time and effort neces- 
sary to translate general data processing and reporting requirements into 
detailed computer instructions. It demands little knowledge of computer 
coding or instructions other than the basic rules for writing in the sim- 
plest form of the SAAL assembly language. Essentially, the SARGE re- 
port program generator is a program which, on the basis of a series of 
statements provided to it, produces another program which will produce 
a report or other output of the desired kind. These statements, written 
on the standard SAAL coding form and then keypunched into cards, 
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provide the formats of the input card files (these contain the information 
from which the report is to be prepared), the format of the output to be 
produced (this may be a printed document, a series of summary cards, or 
both), and the operations to be performed (arithmetic operations, data 
movement and editing, control, input/output operations). The input and 
output format descriptions and processing statements will, in conjunction 
with SAAL, produce an efficient ready to run object program. Also pro- 
vided is a listing of source input and the object coding generated. Sec- 
tions of programmer's own code may be included as necessary. 



A. SARGE 1 

On the first pass SARGE 1 reproduces the symbolic program (source 
program) as comments cards. For each reproduced comments card, 
one or more SAAL statements are generated. Any card not recog- 
nized as a SARGE statement is reproduced without change. 

1. Card Input - Original symbolic progrann 

The symbolic input card format is as follows: 

Card Columns Description 



1- 


-3 


4- 


-5 


♦7. 


■9 


Il- 


-13 


ls- 


-48 


32- 


-48 


62- 


-65 



Sequence number 

Sequence number (insert) 

Label 

Operation 

Operand 

Comments 

Program identification 

*The following labels are reserved for the generator and may not be 
used by the programmer; 

ARl RE A 

AR2 RPP 

HLT RPR 

PRl SK2 

PR 2 SK4 

PR7 SK7 

PUN XXX 

X01 thru X99 

2 . Output 

a. Punched Card - SARGE input reproduced as comments cards 
with associated SAAL statements. 

b. Printer - None 
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B, SARGE 2 (Illustration 4) Trial Balance Sample Program P2-4 

The second pass, SARGE 2, produces the pseudo- machine code for 
all labels describing the input/ output buffer areas. The length is 
added to all labels describing constants and working storage. 

1. Card Input - Output cards from SARGE 1 

2 . Output 

a. Punched card - A complete program deck ready for the SAAL 
assembly. 

Card Columns Description 



1-5 


Sequence number beginning with 5 


7-9 


Label 


11-13 


Operation 


15-48 


Operand 


32-48 


Comments 


62-65 


Program identification 



b. Printer - A listing of the source input preceded by an asterisk 
and the object coding generated. 

Print Positions Description 



1-5 




Sequence number beginning with 5 


7-9 




Label 


11-13 




Operation 


15-48 




Operand 


32-48 




Comments 


62-65 




Program identification 


NOTES - Po 


ssible 


errors are as follows: 



1) An E (print position 85) printed to the right of an input/ 
output label definition indicates that the maximum of 68 
input/output labels has been exceeded. 

2) An E (print position 85) printed to the right of a constant 
or working storage definition indicates that the maximum 
of 50 labels has been exceeded. 



III. UTILITY ROUTINES 



A. CONDENSE 



Condenses object programs produced by SAAL 3, consolidating 6 in- 
structions to a card. All literal instructions are punched one for one, 
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SARGE 2 

2nd PASS OF REPORT GENERATOR 



ILLUSTRATION 4-1 
REFER TO CHAPTER.3-II-B 
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ILLUSTRATION 4-2 
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1. Card Input - Object program produced by SAAL 2 in the same 
sequence. 

2. Output 

a. Punch Card - Consolidated object program 

Card Columns Description 

1-3 Sequence number 

15-48 Consolidated instructions or literal 

49-61 Machine Code 

62 - 65 Program I. D. 

b. Printer 

1) Successful termination - END OF PROGRAM is printed, 
paper is advanced to next page and the program halts, 

2) Possible errors are as follows: 

ERROR NO BEG CARD is printed, paper is advanced to next 
page and the program halts. This error indicates the BEG 
card does not precede all object cards or does not innmedi- 
ately follow the load card produced'from SAAL 2 (2nd object 
card). 

ERROR INCORRECT INSTR CODE is printed, paper is ad- 
vanced to next page and the program halts. This error in- 
dicates an instruction stored in an invalid location. All 
instructions must be stored beginning in Columns 1, 6, 11, 
16, 21 or 26. The most frequent cause of this type of error 
is incorrectly repunching an object program card. 

Note s : 

1. The Program I. D, from the BEG card is gang punched 
in all succeeding cards. 

2. All condensed cards are numbered successively be- 
ginning with 001. 

3. The cards to be condensed miust be in the correct 
sequence. 
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B. MEMORY DUMP (Illustration 5) 

Each row of core memory is printed in sequence with a row and bank 
identification annotated. 

1. Card Input - Memory dump object program 

2. Output 

a. Punched card - None 

b. Printer - Memory listing 

NOTE - Data in the print buffer will be printed as the first line 
across the page and data in the read buffer will be lost. 
The only memory that will be printed is the memory 
addressable by the programmer. 

C. READ-PRINT-PUNCH 

Produces and prints each card, column for column, in the first 80 
positions of the printer. 

1. Card Input - Any data cards 

2. Output 

a. Punched card - Reproduced data cards. 

b. Printer - 80/80 listing of data cards. 

NOTE - Punching will be suppressed when alternate switch 4 
is on. 

D. NUMBER IT 

Re-numbers program cards with option of gang punching new pro- 
gram identification. 

1. Card Input - Source or object program cards. 

2. Output 

a. Punched card - Duplicate input cards re-nurabering them 
starting with 001 (Cols. 1-3) 

b. Printer - None 

NOTE - To reidentify a program, precede the program cards 
with a header card punched as follows: 

Card Columns 11-13 *** 

Card Columns 62-65 New Program I. D. 
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E. DUPLICATE 

Refor mates and prints any 80 columns of information in any other 
80 cplumns with or without gang punching. 

1. Card Input - Any data cards preceded by four header cards (see 
notes). 

2 . Output 

a. Punched card - Reformatted data cards 

b. Printer - 80/80 listing of reformatted data cards 



NOTES: 



1. The first header card contains information that is 
desired in all the following cards. If gang punching 
is not desired, this card must be blank. 

2. The second and third header cards are divided into 
eighty sequentially numbered fields of two columns 
each. These cards describe the output card by indi- 
cating the column from which the input will be 
transferred. 

For example: 

Card Coluran Punch With 

1- 2 01 

3- 4 Blank 
5- 6 05 

7- 8 04 

9-10 03 

11-12 06 



159-160 80 

Will reproduce the card identically to the original ex- 
cept that Cols 3 and 5 will be punched into Cols. 5 and 
3 and card column 2 will be blank. 

3. The fourth header card is literally a duplicate of the 
card that will be recognized as a sentinel. For ex- 
ample if a blank card were introduced as the fourth 
header the program would terminate when a second 
blank card was read. 
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4. Printing may be elirainated by changing the Duplicate 
object program. Column 16 of card number 43 (Cols. 
4-5) may be changed from A to ) and Column 31 of card 
number 45 may be changed from E to ). 



F. CLEAR 



Clears Bank 1 thru 4 core to spaces 

1. Card Input - Clear object program 

2 . Output - None 
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CHAPTER 4 
UmVAC 1005 SOFTWARE OPERATING PROCEDURES 

I ALTERNATE SWITCHES OPERATING PROCEDURES 

1. Loading program into Core Memory. 

Alt. Switch 1 on /illuminated. 
Alt, Switch Z off /extinguished. 

2. Normal running. 

Alt. Switch 1 off /extinguished. 

Alt. Switch 2 on /illuminated (if automatic forms overflow 
desired). 

3. Testing progranns (debugging). 

Alt. Switch 1 on/illunninated. 
Alt. Switch 2 on /illuminated. 

During testing the programmer is able to step instruction by instruc- 
tion through a program. 

4. Note: ALT Switch 4 on /illuminated suppresses punching 
II. SOFTWARE OPERATING PROCEDURES 

Single Address Assembly Language (SAAL) 

A. SAAL 1 - this is the first pass of the assembly program (S41). 

(1) Operating Instructions: 

(a) Reader - load cards into input hopper (SAAL 1 object 
program, followed by source program, followed by one 
blank card) . 

(b) Console 

1. Depress START and CLEAR BUTTON. 

2. Alternate Switch 1 on/illuminated, all others off /extin- 
guished. 

3. Depress FEED BUTTON. 

4. Depress RUN BUTTON. 

When processor HALTS, SAAL 1 is loaded. 

5. Depress Alternate Switch 1 off /extinguished. 

6. Depress Alternate Switch 2 on /illuminated (if automatic 
forms overflow is desired), 

7. Depress START and CLEAR BUTTONS. 
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8. Depress FEED BUTTON. 

9. Depress RUN BUTTON. 

(2) Output 

(a) PUNCH - no punched output in SAAL 1. 

(b) PRINTOUT - listing of the label table relating each sym- 
bolic reference (label) in the symbolic progrann (source 
program) with its appropriate position in Core Memory. 

(3) Errors 

(a) ERR NO BEG CRD is printed, paper is advanced to the 
next page and the program halts - Indicates the BEG card 
does not precede the source program. 

(b) ERR OP IN DATA DIV is printed to the right of the card in 
error, paper is advanced to the next page and the program 
halts. This type of error indicates an illegal code in the 
operation field (Cols. 11-13). No recovery is possible. 
The last card in the output stacker is the card in error. 
Correct card and restart. 

(c) DUP printed under ERROR heading - Indicates a duplicate 
label. 

(d) >14 8 printed under ERROR heading - Indicates the maxi- 
mum number of labels has been exceeded (148 labels). 

(e) OVM printed under ERROR heading - Indicates the maxi- 
naum memory has been exceeded (3844 positions). 

B. SAAL 2 - second pass of the Assembler - (S42) : 

(1) Operating Instructions: 

(a) Reader - load cards into input hopper (SAAL 2 object pro- 
gram followed by source program, followed by one blank 
card). 

(b) Punch - clear punch and fill hopper v/ith blank cards. 

(c) Console 

1. Depress Alternate Switch 1 oh /illuminated - all other 
switches off. 

2. Depress START and CLEAR BUTTONS. 

3. Depress FEED BUTTON. 

4. Depress RUN BUTTON. 
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When processor HALTS, SAAL 2 is loaded. 

5. Depress Alternate Switch 1 off /extinguished. 

6. Depress Alternate Switch 2 on /illuminated (if automatic 
formis overflow is desired). 

7. Depress START and CLEAR BUTTONS. 

8. Depress FEED BUTTON. 

9. Depress RUN BUTTON. 



(2) Output 



(a) Punch -^ a card for card output with the pseudo -machine 
code punched in the cards. 

(b) Printout - a listing of each card equating each symbolic 
line of coding in the source program with the generated 
machine code. 



(3) Errors 

(a) Program halts after first card is read - Indicates BEG 
card does not precede source program. 

(b) ' O ' printed under 1st position of ERROR heading - Indi- 
cates an illegal operation code. 

(c) ' E ' printed under 2nd position of ERROR heading - Indi- 
cates an expression error, i.e. operand which is less than 
0001 or greater than 3875. The most frequent cause of 
error is an undefined label. This type of error will print 
6530 under the OPERAND heading. 

(d) ' P ' printed under 3rd position of ERROR heading - Indi- 
cates a precautionary warning, i.e. an instruction greater 
than 10 or 21 characters utilizing ARl or AR2 respectively, 

(e) ' S ' printed under the 4th position of ERROR heading - 
Indicates a sequence number error. 

C. Condense Program (CD4) 
(1) Operating Instructions 

(a) Reader - load cards into input hopper (condense object 
program followed by output of SAAL 2, followed by one 
blank card) . 

(b) Punch - clear punch unit and fill hopper with blank cards. 

(c) Console 
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1. Depress Alternate Switch 1 on /illuminated. 

2. Depress START and CLEAR BUTTONS. 

3. Depress FEED BUTTON. 

4. Depress RUN BUTTON. 

When processor HALTS, condense is loaded. 

5. Depress Alternate Switch 1 off /extinguished. 

6. Depress START and CLEAR BUTTONS. 

7. Depress FEED BUTTON. 

8. Depress RUN BUTTON. 

D. Memory Dump (DMP) 

(1) Operating Instructions: 

(a) Reader - load input hopper with memory dump object 
progrann. 

(b) Punch - no punch output. 

(c) Console 

1. Depress Alternate Switch 1 on/illuminated. 

2. Depress START and CLEAR BUTTONS. 

3. Depress FEED BUTTON. 

4. Depress RUN BUTTON. 

When processor HALTS 

5. Depress Alternate Switch 1 off/ extinguished. 

6. Depress START and CLEAR BUTTONS. 

7. Depress FEED BUTTON. 

8. Depress RUN BUTTON. 

E. READ - PRINT - PUNCH (RPX) 
(1) Operating Instructions: 

(a) Reader - load input hopper with RPX object program, fol 
lowed by data cards, followed by one blank card. 

(b) Punch - clear punch unit and fill hopper with blank cards, 

(c) Console 

1. Depress Alternate Switch 1 on /illuminated. 

2. Depress START and CLEAR BUTTONS. 

3. Depress FEED BUTTON. 

4. Depress RUN BUTTON. 
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When processor HALTS 

5. Depress Alternate Switch 1 off/ extinguished. 

6. Depress Alternate Switch 2 on /illuminated (if automatic 
forms overflow is desired). 

7. Depress START and CLEAR BUTTONS. 

8. Depress FEED BUTTON. 

9. Depress RUN BUTTON. 

F. NUMBER IT (NIT) 

(1) Operating Instructions: 

(a) Reader - load cards into input hopper (NIT A followed by- 
data cards, followed by one blank card). 

(b) Punch - clear punch unit and fill input hopper with blank 
cards. 

(c) Console 

1. Depress Alternate Switch 1 on /illuminated. 
Z, Depress START and CLEAR BUTTONS. 

3. Depress FEED BUTTON. 

4. Depress RUN BUTTON. 

When processor HALTS, Number it is loaded. 

5. Depress Alternate Switch 1 off /extinguished. 

6. Depress START and CLEAR BUTTONS. 

7. Depress FEED BUTTON. 

8. Depress RUN BUTTON. 

(2) Output 

(a) Punch - a card for card punched deck with all cards se- 
qvience punched in columins 1-3 starting with 001, and n^iw 
programi ID inserted in columns 62-65 if header was used. 

(b) Printer - an 80/80 listing of each card punched. 

G. DUPLICATE (DUP) 

(1) Operating Instructions: 

(a) Reader - load cards into input hopper (DUPA followed by 
fpur header cards, followed by data cards, followed by a 
sentinal and a blank card. 

(b) Punch - clear punch unit and fill input hopper with blank 
cards. 
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(c) Processor 

1. Depress Alternate Switch 1 on /illuminated. 

2. Depress START and CLEAR BUTTONS. 

3. Depress FEED BUTTON. 

4. Depress RUN BUTTON. 

V/hen processor HALTS 

5. Depress Alternate Switch 1 off/ extinguished. 

6. Depress START and CLEAR BUTTONS. 

7. Depress FEED BUTTON. 

8. Depress RUN BUTTON. 

H. CLEAR (CLR) 

(1) Operating Instructions: 

Clear cards are normally placed before object cards for the purpose 
of clearing nnemory prior to loading a new program. 
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CHAPTER 5 



UNIVAC 1005 HARDWARE MACHINE TESTING and 
~^ OPERATING PROCEDURES 



I. MANUAL ALTERNATE SWITCHES. 

A. Mode of Operation Table. 

The following table shows the mode for the sixteen possible switch 
combinations : 



MODE 



Punch JS3 SWITCH SWITCH SWITCH SWITCH 

InhibitediInstruction2 ONE TWO THREE FOUR 



Normal Operation 


No 


NI^ 


OFF 


OFF 


OFF 


OFF 


ti 


Yes 


NI 


OFF 


OFF 


OFF 


ON 


II 


No 


JUMP 


OFF 


OFF 


ON 


OFF 


II 


Yes 


JUMP 


OFF 


OFF 


ON 


ON 


Normal Auto Form Overflow 


No 


NI 


OFF 


ON 


OFF 


OFF 


II 


Yes 


NI 


OFF 


ON 


OFF 


ON 


II 


No 


JUMP 


OFF 


ON 


ON 


OFF 


11 


Yes 


JUMP 


OFF 


ON 


ON 


ON 


LOAD 


No 


NI 


ON 


OFF 


OFF 


OFF 


TRACE 


Yes 


NI 


ON 


OFF 


OFF 


ON 


RESERVED 


No 


JUMP 


ON 


OFF 


ON 


OFF 


TRACE 


Yes 


JUMP 


ON 


OFF 


ON 


ON 


Single Instruction 


No 


NI 


ON 


ON 


OFF 


OFF 


" W TRACE 


Yes 


NI 


ON 


ON 


OFF 


ON 


II II 


No 


JUMP 


ON 


ON 


ON 


OFF 


W TRACE 


Yes 


JUMP 


ON 


ON 


ON 


ON 



Notes: 1, When switch four is "on", punch and PTE orders will be ignored. 

2. Switch three sets an indicator that is program testable by the JS3 instruction, 
If alternate switch 3 is "on", control will be transferred "M"; if "off", the 
next instruction in sequence will be executed 

3. NI means Next Instruction. 



B. Automatic Form Overflow Mode. Normal auto form overflow does the 
following during XF print orders; 

1. If a "1" punch only on the printer form loop is detected during a prior 
print, the form will be advanced to the next line of the form loop on 
which there are 1, 2 and 4 punches on the next print instruction. 
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2. If a form overflow occurs the compare indicator is set to a less 
than condition. 

3. If no form overflow occurs the compare indicator is set to a 
greater than condition. 

4. All card or paper tape XF's affect the comparator. If there is no 
print on the XF the comparator will be set to greater. 

^* Trace Mode. This prints the static registers between the update of 
the program address counter and the execution of an instruction. It 
destroys print storage. 

The following table shows the registers traced and their print 
positions: 

D escription Print Position 

Z Register 81-90 

Instructions Register 91-95 

Blank 96-96 

Program Address Counter PAK 97-98 

(address of next instruction in 
memory) 

Machine Constants 99-107 

X Register 108-109 

Machine Constants 110-111 

D. Single Instructions Mode. This permits the programmer to cycle 
through his program. During this mode, the processor Halts at the 
end of the first internal cycle of each instruction executed. In single 
instruction mode trace may or may not be used depending on the 
setting of Manual Alternate Switch 4 (on for trace). 

Each 1005 instruction consists of 5 "6 bit" character s . During sin- 
gle instruction mode, the entire instruction is readable from masks. 
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Mask 6 - Operation code (instruction Character 1) 

Mask 8 - Operand (instruction Character 2-5) 

Mask 9 - Operation register and operand bank designation. 

When executing a conditional jump, the indication of the condition 
may be seen on Mask 9. If indicator light 1 is lit, the condition is 
not met and the next instruction in sequence will be executed. If in- 
dicator light 2 is lit, the condition is met and control will be trans- 
ferred to the "M" address. 

In single instruction mode, the following instructions show on Mask 
6 as multiple instructions. 

a) Conditional Jump Instructions - When the condition is met, an 
unconditional jump instruction cycle is generated. 

b) Store Zero Suppress (SZS) and Store Edit (SED) - These in- 
structions generate a SA2 (Store Ascending Register 2) 
instruction cycle. 

1. Reading PAK 

a) Set processor to single instruction mode to stop after the exe- 
cution of the previous instruction. 

b) Set the processor MODE switch to STEP. 

c) Depress run button until Step 1 lights on Mask 5. 

d) PAK is displayed: 

1) Mask 8 indicators 11-15 (Row) 16-20 (Column). 

2) Mask 9 indicators 20-21 (Bank Designation). 

Reference description of masks for details. 



5-3 



II. TEST SWITCH PANEL. 







































The Test Switch Panel for the UNIVAC 1005 Card Processor is located 
on the upper front of the Processor just to the left of the Card Stacker. 
The Test Switch Panel occupies the lower half of this panel area. 

The Test Switches are beneath a cover which is hinged at the bottom. 
Access to the switches is obtained by swinging this cover down. There 
are 47 toggle switches in the area; 6 rows of 8 switches each with one 
blank position. 

A. Program Step Counter Switches 

The following 5 switches, located near the center of the panel are 
used to stop the program on a given type of instruction. 
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SWITCHES 1-5 - These five switches are used to set up the instruction 
number desired according to the binary code printed on Display Panel 
6. Each of these five switches is set in one of two positions accord- 
ing to whether the related code position calls for a 1 or 0: 

Off (Up) for a 1 
On (Down) for a 

By keying instructions to switches and running the processor in a con- 
tinuous mode, the m.achine will come to a halt after executing the first 
cycle of the keyed instruction. Using this procedure, the programmer 
may let his program run until it gets to a particular instruction and 
then step through that particular routine in single instruction mode. 

The remaining switches are primarily used for engineering mainte- 
nance. 
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III. DISPLAY MASKS. 



A. Display Mask 4, 



(§ 



HOPPER FEED RD JAM TSP JAM STACKR FORM ADV w PUNCH 



00000 00001 00011 00111 OHIO 11100 11001 10010 



§) 



(c 



10 



11 



12 



13 



14 



15 



16 



C HALT I IND 1 I IND 2 | IND 3 | IND 4 j RD I/O | PR I/O | PCh"i7o) J 

00100 01000 10001 00010 00101 01010 10101 01011 



17 



18 



19 



20 



21 



22 



23 



24 



(c sp 1 



SP 2 



SK 1 



^^ 



SK 2 SK 4 I END RD I END PR 1 R/P EX) , 



10111 01111 11110 11101 11011 10110 01101 11010 



25 



26 



27 



28 



29 



30 



31 



32 



KHOPPERJ FEED | RD JAM |TSP JAMlWAITJAMJFORM 0'F|PCH HLD|PCH CLRJ ) 



10100 01001 10011 00110 01100 11000 10000 mil 



Indicators 1-13 are of interest during continuous operation to signify 
a reason for Processor stopping. Indicators 14-21, 24, & 30 - 31 are for 
program analysis with regard to Input/Output. Indicators 25 - 29 a-pply 
when an Auxiliary Card Reader is used. 
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operation 

Display Mask 4 should be displayed when the Processor is in Continuous oper- 
ation. 

IMPORTANT: — If the Processor stops during a run, the operator must always 
consult Display Mask 4 to determine the reason for stopping before press- 
ing any of the operating controls. 

By noting the indication on this Display Mask, the proper action can be taken. 
The Processor operation can then be resumed properly. 

Card Feeding (1-5) 

All areas of the card feeding mechanism from the Magazine to the Stacker 
are covered by controls to stop the Processor in the event of mis -feeding. 

HOPPER (1) - Input Magazine 

This indicator will be lit whenever the Input Magazine is empty and 
the Feed indicator is lit. The Hopper indicator cannot be on alone. 

During operation, this indicator will light after the last card is read. 

The Processor will stop after the read order is executed with 
the last card in the Card Stacker. 

Processor operation is resumed by; 

Pressing the Stop switch. 

Placing cards in the Magazine. 

Pressing the Feed switch once to feed a card from the Magazine 
into the WsLit Station; the Hopper and Feed indicators will turn off. 

Pressing the Run switch once to resume the Processor operation. 

FEED (2) - Wait Station 

This indicator will be lit by pressing the Clear switch or by a card 
cycle if there is no card fed to the Wait Station. 

Should this indicator light 'during operation, a card has failed to feed 
from the Magazine. If there are cards in the Magazine, the Proc- 
essor will stop on the next read order with, the Feed indicator lit and 
the Read not executed. 
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Processor operation is resumed by: 

Pressing the Stop switch. 

Removing the cards from the Magazine. 

Examiining the cards on the bottom of the stack to determine the 
reason for the failure to feed. 

Correcting these cards and returning all cards to the Magazine. 

Pressing the Feed switch once to feed a card from the Magazine to 
the Wait Station; the Feed indicator will turn off. 

Pressing the Run switch once to resunne the Processor operation. 

The Hopper and Feed indicators will be lit when the last card has been 
fed from the Wait Station to the Card Stacker. The Processor will 
stop at the completion of the current Read. If additional cards are to 
be processed; press the Stop switch, place the cards in the Magazine, 
press the Feed and Run switches. 

RD JAM (3) - Read Jam 

Should the Processor stop during operation with this indicator lit, 
either one of the following has occurred: 

1. A card from the Wait Station may have failed to feed to the Read 
Photoelectric Diodes. 

2. The Read Photoelectric Diodes may have failed the "light-dark" 
test. 

Before reading the first card and between the reading of each 
following card, the photo-diodes are in a "light" condition. 
When the leading end of a card enters the photo -diode area, a 
"dark" condition occurs. 

This light-dark change must be executed properly to assure 
correct reading; if it is not, the Processor will stop. 

If the stoppage is due to a card jam before the photo -diodes, the Read- 
Execute signal is retained in the Processor; the jammed card was 
not read. The following procedure will return the Processor to opera- 
tion without loss of data: 

1. Press the Stop switch. 
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2. Remove all cards from the Magazine and Wait Station. 

3. Press the Feed switch once while the Magazine is empty. The 
Feed indicator will light. 

4. Remake the damaged cards, i£ necessary, and replace them in 
their proper sequence at the bottom of the stack in the Magazine 

5. Press the Feed switch once to feed a card from the Magazine to 
the Wait Station. 

6. Press the Run switch once to resume the Processor operation. 

If there is no card jam when the Processor stops with the RD JAM in- 
dicator lit, a light-dark test failure is signified. In this case: 

The Read-Execute signal is retained in the Processor; card read- 
ing did not take place, only card feeding. 

The last card in the Stacker has not been read. 

The following procedure should be followed to restore the Processor 
to operation in the event the light -dark test failure was only 
momentary: 

1. Reraove all cards from the Magazine. Remove the last card 
from the Stacker and the card from the Wait Station. 

2. Follow steps 3 through 6 above. The card from the Stacker 
should be first in sequence when replacing the cards in the 
Magazine. 

Should the RD JAM indicator light, try the procedure again. If the 
same indication persists, remake the card and try again. If failure 
continues, have the field engineer check the photodiode operation. 

TSP JAM (4) - Transport Jam (Photo -Diodes to Stacker) 

This indicator will light in the event of a jam as the card is delivered 
to the Stacker . 

The Processor will stop. 

To resy.rne the Processor operation without loss of data: 

Press the Stop switch. 
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Remove the mis -fed card or cards. 

Press the Run switch. 

STACKR (5) - Stacker 

This indicator will light to indicate a full Card Stacker. The Proc- 
essor operation will stop after a Read Order. 

To resume the Processor operation without loss of data: 

Press the Stop switch. 

Remove the cards from the Stacker. 

Press the Run switch. 

Form Feeding (6 & 7) 

FORM (6) 

This indicator will light to signify that the supply of forms to be fed 
is exhausted or that there is a break in the perforation between forms 

The Processor operation will stop when form feeding occurs to or 
through the next Home position so that the operator can replenish the 
forra supply. 

When a new form is installed in the proper position, the operation is 
resumed by pressing the Run switch. 

ADV V (7) - Form Advance Check 

Should the form be fed in one skip beyond the permissible maximum 
(22"), this indicator will light to signify a form "run-away". This 
would be an uncontrolled skip. 

The Processor operation stops automatically within a very short 
interval. 

This stoppage is due to an error in the punching of the Form Control 
Tape. 

After the proper correction has been made to the control and to the 
forna alignment, the operation is resumed by pressing the Run switch. 
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Card Punching 



PUNCH (8) 



This indicator will light and the Processor operation will stop in the 
event of an abnormal condition in the Punch when a Punch function is given, 

The Punch Control Panel will indicate the reason for the Processor 
stoppage at this time. 

The lighting of this PUNCH indicator can designate any of the follow- 
ing Punch conditions: 

The power cord of the Punch is not connected. The AC and DC in- 
dicators will not turn on. 

The Punch power switch is not turned on. The AC and DC indica- 
tors will not be lit. 

A fuse is blown in the Punch. The AC and DC indicators or the DC 
indicator only will not light. 

The Punch covers are not in place. The Interlock (INTL) indicator 
will be lit. 

The punching mechanism in the head of the Punch has been raised 
and has not been lowered and locked in its proper position. The 
Interlock (INTL) indicator will be lit. 

The Punch reading brushes have been unlocked or removed and 
have not been reseated and locked in their proper position. The 
Interlock (INTL) indicator will be lit. 

The Input Magazine of the Punch is empty. The HOPPER indicator 
will be lit. 

A Card Stacker of the Punch is full. The STACKER FULL indi- 
cator will be lit. 

There is a card jam in the Punch. The FEED A JAM or B JAM or 
the STACKER JAM indicator will be lit. 

The Chip Drawer of the Punch is full or is not in place. The 
CHIPS indicator will be lit and/or the READY Light will be ex- 
tinguished. 

The Punch Check is set to stop the Processor operation when the 
hole count does not agree. 
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The Processor operation is resumed, after correcting the Punch 
condition, by pressing the Run switch. 

HALT (9) 

There are three conditions under which HALT may light. 

1) When last card of Object Deck has been loaded. 

2) When machine is running in Single Instruction mode. 

3) When an XF HLT instruction is executed. 

Auxiliary Card Reader (25 - 29) 

These five indicators function when an Auxiliary Card Reader is being 
used. All areas of the card feeding mechanism of the Auxiliary Card 
Reader from the Magazine to the Stackers are covered by controls to 
stop the Processor in the event of mis -feeding. These indicators ap- 
ply only to the Auxiliary Card Reader, they are not related to the simi- 
lar indicators 1-4 above. The STACKR (5) applies to both Card 
Readers. 

HOPPER (25) - Input Magazine 

This indicator will be lit whenever the Input Magazine is empty and 
the Feed indicator (26) is lit. The Hopper indicator cannot be on 
alone. 

During operation, this indicator will light after the last card is read. 
The Processor will stop with the last card in Wait Station 2 after 
the auxiliary read order is executed. 

Processor operation is resumed by: 

Pressing the Stop switch. 

Placing cards in the Magazine. 

Pressing the Feed switch of the Auxiliary Card Reader once to feed 
a card from the Magazine into Wait Station 1; the Hopper and Feed 
indicators will turn off. 

Pressing the Processor Run switch once to resurae the operation. 
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FEED (26) - Wait Station 1 

This indicator will be lit by pressing the Clear switch on the Proc- 
essor Central Control Panel or by a card cycle if there is no card 
fed to Wait Station 1. 

Should this indicator light during operation, a card has failed to feed 
from the Magazine. If there are cards in the Magazine, the Processor 
will stop on the next Auxiliary Read order with the Feed indicator lit 
and the Read not executed. 

Processor operation is resumed by; 

Pressing the Stop switch. 

Removing the cards from the Magazine. 

Examining the cards on the bottom of the stack to determine the 
reason for the failure to feed. 

Correcting these cards and returning all cards to the Magazine. 

Pressing the Feed switch of the Auxiliary Card Reader once to 
feed a card from the Magazine to Wait Station 1; the Feed indica- 
tor will turn off. 

Pressing the Processor Run switch once to resume the operation. 

The Hopper and Feed indicators will be lit when the last card has been 
fed from Wait Station 1 to the Card Stackers. The Processor will stop 
at the completion of the current Read. If additional cards are to be 
processed; press the Stop switch, place the cards in the Magazine, 
press the Auxiliary Card Reader Feed switch and the Processor Run 
switch. 

RD JAM (27) - Read Jam 

Should the Processor stop during operation with this indicator lit, 
either one of the following has occurred: 

1. A card fromi Wait Station 1 may have failed to feed to the Read 
Photoelectric Diodes. 

2. The Read Photoelectric Diodes may have failed the "light-dark" 
test. 

Before reading the first card and between the reading of each 
following card, the photo -diodes are in a "light" condition. 
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When the leading end of a card enters the photo -diode area, a 
"dark" condition occurs. 

This light-dark change must be executed properly to assure 
correct reading; if it is not, the Processor will stop. 

If the stoppage is due to a card jam before the photo-diodes, the Read 
2 -Execute signal is retained by the Processor; the jamimed card was 
not read. The following procedure will return the Processor to opera- 
tion without loss of data: 

1. Press the Stop switch. 

2. Remove all cards from the Magazine and Wait Station 1. 

3. Press the Feed switch of the Auxiliary Card Reader once while 
the Magazine is empty. The Feed indicator will light. 

4. Remake the damaged cards, if necessary, and replace them in 
their proper sequence at the bottom of the stack in the Magazine. 

5. Press the Feed switch of the Auxiliary Card Reader once to feed 
a card from the Magazine to Wait Station 1. 

6. Press the Processor Run switch once to resume the operation. 

If there is no card jam when the Processor stops with the RD JAM 
indicator lit, a light-dark test failure is signified. In this case: 

The Read 2-Execute signal is retained in the Processor; card 
reading did not take place, only card feeding. 

The card in Wait Station 2 has not been read. 

The following procedure should be followed to restore the Processor 
to operation in the event the light-dark test failure was only 
momentary: 

1. Remove all cards from the Magazine. Remove the card from 
Wait Station 1. Press the Run Out switch of the Auxiliary Card 
Reader to feed the card in Wait Station 2 to the Stackers. 

2. Follow steps 3 through 6 above. The card from Wait Station 2 
should be first in sequence when replacing the cards in the Mag- 
azine. 

Should the RD JAM indicator light, try the procedure again. If the 
same indication persists, remake card and try again. If failure 

5-14 



continues have the field engineer check the photodiode operatipn, 

WAIT JAM (29) - Wait Station 2 Jam (Photo -Diodes to Wait Station 2) 

This indicator will light to indicate the failure of a card to feed to or 
from Wait Station 2. 

To resume the Processor operation without loss of dat;a: 

Press the Stop switch. 

Remove the mis -fed card or cards. 

Press the Clear switch on the Control Panel of the Auxiliary Card 
Reader. 

Press the Processor Run switch. 

TSP JAM (28) - Transport Jam (Wait Station ? to Stackers) 

This indicator will light in the event of a jam as the card is delivered 
to the Stackers. 

The Processor will stop. 

To resume the Processor operation without loss of data: 

Press the Stop switch. 

Remove the mis -fed card or cards » 

Press the Processor Run switch. 
STACKR (5) - Stacker 

This indicator will light to indicate a full Card Stacker in the Auxiliary 
Card Reader as well as in the Card Reader. The Processor operation 
will stop after an auxiliary read order. 

To resume the Processor operation without loss of data: 

Press the Stop switch. 

Remove the cards from the full Stacker. 

Press the Processor Run switch. 
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B. Display Mask 6. 



(^ ( LAr32J LDr 33|LPR34| SAr35 | SDr36 | SPR 37| SHR38|SHL 39 ^)^ 



00000 00001 00011 00111 OHIO 11100 11001 10010 




9 10 11 


12 


13 


14 


15 


16 


r 


((CLR40 CAr 41 CNr 42 


IC 43 


J 44 t 


JL 45 


JG 46 


JE 47 ] 


V 



00100 01000 10001 00010 00101 01010 10101 01011 



17 



11 



19 



20 



21 



22 



23 



24 



f C JR 48 



JX 49 i AMr 50|ARr 51 j SMr 52 | SRr 53 | MUL 54 D|V 55 j 



10111 01111 11110 11101 11011 10110 01101 11010 



25 


26 


27 28 29 30 


31 


32 


'' 


Ctrl 56 


SZS 57 


LWS 58 LNr59|SED60 PTE 61 


XF 62 


N 





10100 01001 10011 00110 ouoo 11000 10000 mil 



Note: JS3, JET, JPE, JC8, JOF, JAL, JIl, and XF functions SIl, RIl, 
RCD, SNS, SN8, Light the Indicator marked PTE. SO, LOR, LAN, BSH, 
CCA, XFC Light the indicator marked XF. 
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Mask 6 is used to determine the operation being executed during single in- 
struction mode. For register designation, refer to Mask 9. 

Indicator 1 = LAj, Load Ascending AR 1 or Z 

Z = LDj, Load Descending ARl or Z 

3 = LPR Load Print Descending 

4 = SAr Store Ascending ARl or Z 

5 = SDj, Store Descending ARl or Z 

6 = SPR Store Print Descending 

7 = SHR Shift Right 

8 = SHL Shift Left 

9 = CLR Clear Area to Spaces 

10 = CAj. Com.part Alpha ARl or Z 

11 = CNj, Compare Numeric ARl or Z 
IZ = IC Increment and Compare 

13 = J Jumip Unconditional 

14 = JL Jump Less (Numeric) 

15 = JG Jump Greater (Numeric) 

16 = JE Jump Equal (Numeric) 

17 = JR Jump Return (Store PAK in X Register) 

18 = JX Store X Register in M 

19 = AM^ Add Algebraic ARl or Z to M 
ZO = AR^ Add Algebraic M to ARl or Z 

Zl = SM J, Subtract Algebraic ARl or Z from M 

ZZ = SR Subtract M from ARl or Z 
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23 = MUL Multiply 

24 = DIV Divide 

25 ^ TRL Translate 

26 = SZS Suppress AR2 and Store Ascending 

27 = hWS I^oad AR2 with Sign and Zone Delete 

28 = LNy Zone Delete ARl and AR2 

29 = SED Edit , , . AR2 and Store Ascending 

30 = PTE Punch Text (See Note 1) 

31 ^ XF External Functions (See Note 2) 



NOTE 1: JS3, JET, JPE, JC8, JOF, JAL, JIl and XF 
Functions SIl, RIl, RCD, SNS, SN8 light the 
indicator marked PTE. 

NOTE 2; SC, LOR, LAN, BSH, CCA, XFC light the indi 
cator marked XF. 



5-18 



C. Display Mask 8. 
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Mask 8 displays the operand of the instruction being executed during single 
instruction mode. For operand bank designation, refer to Mask 9. 

INDICATORS 1-5 represents all but the "X" bit of instruction character 2. 
(Most significant row) 

IND. 1 = Y bit 
2 = 8 bit 
3=4 bit 

4 = 2 bit 

5 = 1 bit 



INDICATORS 6-10 represents all but the "X" bit of instruction character 3 
(Most significant column) 

IND. 6 = Y bit 

7 = 8 bit 

8 = 4 bit 

9 = 2 bit 
10 = 1 bit 



INDICATORS 11-15 represents all but the "X" bit of instruction character 4. 
(Least significant row) 

IND. ll=:Ybit 

12 = 8 bit 
13=4 bit 

14 = 2 bit 

15 = 1 bit 



INDICATORS 16-20 represents all but the "X" bit of instruction character 5, 
(Least significant column) 

IND, 16 = Y bit 
17 = 8 bit 
18=4 bit 

19 = 2 bit 

20 = 1 bit 



INDICATORS 21-32 reference internal maching cycles and is primarily used 
for engineering maintenance. 
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D. Display Mask 9 
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Mask 9 displays various indicators and registers in the 1005. Of interest to 
the programmer are the following; 

INDICATOR 1. If this indicator is lit on a conditional jump, the condition is 
not met. 

2. If this indicator is lit on a conditional jump, the condition is 
met. 

16. A paper tape channel eight punch has been sensed. 

17. Instruction character One "X" bit present. 

18. Instruction character Two "X" bit present. 

19. Instruction character Three "X" bit present. 

20. Instruction character Four "X" bit present. 

21. Instruction character Five "X" bit present. 

NOTE 1: Instruction character one "X" bit determines the 
register (when applicable) the instruction will 
use. 

"X" bit absent = Register 1 

"X" bit present = Register 2 

NOTE 2: Instruction characters four and five determine the 
bank designation. The following table of bits il- 
lustrate bank addressing: 



"X" Bit 
Char. 4 


"X" Bit 
Char. 5 


Bank 
Designation 


Absent 
Present 
Absent 
Present 


Absent 
Absent 
Present 
Present 


1 
2 

3 

4 



22. Paper tape parity error, magnetic tape parity error, DLT 
Mod Error, or invalid card code has been detected. 

23. End of magnetic tape has been sensed. 
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